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PREFACE 
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Research  Laboratory/Propulsion  Directorate,  Fuels  Branch  (AFRL/RZPF)  was  Timothy 
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manager  for  the  contract  was  Mark  Hoffman  of  the  Air  Force  Research  Laboratory,  71 1  Human 
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(711  HPW/RHP).  The  technical  manager  for  the  project  was  Dr  David  Mattie  in  the  Applied 
Biotechnology  Branch  of  71 1  HPW/RHP  who  served  as  the  Sponsor  Representative  for  this 
study  under  Good  Laboratory  Practice  Standards. 

The  authors  want  to  acknowledge  the  Alternative  Fuels  Certification  Office  (AFMC  77 
AESW/LF)  for  their  support  of  the  toxicity  research  program  for  alternative  fuels  in  71 1 
HPW/RHP  and  Teresa  R.  Sterner  of  HJF  for  assistance  in  the  preparation  of  this  technical 
report. 

The  study  was  conducted  in  compliance  with  the  United  States  Environmental  Protection 
Agency  Good  Laboratory  Practice  Standards,  40  CFR  Part  792,  with  the  following  exception: 
Characterization  of  the  test  substances  (identity,  purity,  and  stability)  and  the  supporting 
analytical  chemistry  of  the  dose  formulations  were  not  provided  to  the  testing  facility  as  this 
testing  was  not  performed  by  the  Sponsor. 


v 


THIS  PAGE  INTENTIONALLY  LEFT  BLANK. 


VI 


1.0  EXECUTIVE  SUMMARY 


Five  jet  fuels  were  evaluated  for  mutagenic  activity  in  the  Salmonella  typhimurium- 
Escherichia  colil microsome  plate  incorporation  assay.  The  assay  was  performed  using  the 
plate  incorporation  procedure  with  S.  typhimurium  strains  TA1535,  TA1537,  TA98,  and  TA100 
and  E.  coli  strain  WP2  ( uvrA )  in  both  the  presence  and  absence  of  a  metabolic  activation  (MA) 
mixture  containing  an  Aroclor  1254  induced  rat-liver  S9. 

The  range-finding  experiment  was  conducted  with  the  five  test  substances  with  strain 
TA100  over  doses  of  0.156,  0.313,  0.625,  1 .25,  2.5,  and  5  pl/plate  (100  pi)  in  the  presence  and 
absence  of  MA  containing  five  percent  S9.  The  first  experiment  for  mutagenicity  was  conducted 
with  the  five  tester  strains  in  the  presence  and  absence  of  MA  containing  five  percent  S9. 

Doses  for  R-8,  R-8  from  algae,  Fischer  Tropsch  fuel  S-8  (S-8),  and  Swedish  Biofuel  consisted  of 
0.156,  0.313,  0.625,  1.25,  2.5,  and  5  pl/plate.  Due  to  cytotoxicity  observed  in  the  range-finding 
experiment,  doses  for  Amyris  were  lowered  to  0.005,  0.01, 0.02,  0.039,  0.078,  and  0.156 
pl/plate.  However,  since  only  two  nontoxic  dose  levels  were  achieved  with  strains  TA1535  and 
TA98  in  the  absence  of  MA,  this  portion  of  the  experiment  was  retested  over  lower  doses 
ranging  from  0.0013  to  0.039  pl/plate.  No  statistically  significant  increase  in  the  number  of 
revertant  colonies  was  observed  with  any  of  the  test  substances,  except  for  a  slight  increase 
seen  with  S-8  and  TA1 535  in  the  presence  of  MA  which  was  statistically  significant  (p  <  0.01 )  by 
regression  analysis;  however,  it  was  so  slight  it  was  not  considered  to  be  a  mutagenic  response 
or  biologically  relevant.  Cytotoxicity  was  only  seen  with  Amyris  and  Swedish  Biofuel  under 
certain  test  conditions. 

In  the  second  experiment  for  mutagenicity,  dose  levels  for  R-8,  R-8  from  algae,  S-8  and 
Swedish  Biofuel  consisted  of  0.156,  0.313,  0.625,  1 .25,  2.5,  and  5  pl/plate.  The  doses  for 
Amyris  were  0.001 3,  0.0025,  0.005,  0.01 ,  0.02,  0.039,  and  0.078  pl/plate  for  the  four  Salmonella 
strains  and  0.078,  0.156,  0.313,  0.625,  1.25,  2.5,  and  5  pl/plate  for  the  E.  coli  strain.  The  test 
substances  were  evaluated  with  MA  containing  ten  percent  S9.  No  statistically  significant 
increase  in  the  number  of  revertant  colonies  was  observed  with  any  of  the  test  substances, 
except  for  a  slight  increase  seen  with  R-8  and  TA1537  in  the  absence  of  MA  which  was 
considered  statistically  significant  (p  <  0.01)  by  regression  analysis;  however,  these  increases 
were  not  reproducible  and  were  not  considered  to  be  a  mutagenic  response  or  biologically 
relevant.  Cytotoxicity  was  only  evident  with  Amyris  and  Swedish  Biofuel  under  certain  test 
conditions. 
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Amyris,  R-8,  R-8  from  algae,  Fischer  Tropsch  fuel  S-8,  and  Swedish  Biofuel  were  judged 
to  be  nonmutagenic  under  the  test  conditions  used  in  this  study;  therefore,  the  test  substances 
were  determined  to  be  negative  in  the  bacterial  reverse  mutation  assay. 
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2.0  INTRODUCTION 


The  US  Air  Force  is  pursuing  the  development  of  alternative  fuels  to  decrease 
dependence  on  foreign  oil  sources.  Alternative  fuels  need  to  be  examined  for  potential  hazards 
to  Air  Force  personnel.  The  71 1  Human  Performance  Wing,  Human  Effectiveness  Directorate, 
Biosciences  and  Performance  Division,  Applied  Biotechnology  Branch  (711  HPW/RHPB) 
conducted  a  toxicology  program  for  a  Fischer  Tropsch  (FT)  fuel  (S-8),  the  first  alternative  jet  fuel 
to  be  certified  for  use  in  the  U.S.  Air  Force  fleet.  The  data  from  this  first  alternative  fuel,  as  well 
as  the  database  for  JP-8  jet  fuel,  will  be  the  baselines  for  comparing  future  bio-based  alternative 
fuels.  There  are  already  many  bio-based  jet  fuels  that  need  to  be  examined  for  potential  toxicity 
as  they  undergo  further  development.  A  toxicology  research  program  for  bio-based  fuels  was 
developed  with  mutagenicity  testing  as  one  of  the  primary  studies  to  conduct.  Microbial 
mutagenicity  assays  are  capable  of  rapidly  detecting  the  mutagenic  activity  of  many  materials, 
including  a  wide  range  of  chemical  classes.  Many  chemicals  that  elicit  a  mutagenic  response  in 
the  Salmonella  assay  have  been  shown  to  be  potentially  mutagenic  and  carcinogenic  to 
humans  and  laboratory  animals  (Zeiger,  1998).  One  advantage  of  using  the  procedure  with  E. 
coli  is  that  this  strain  has  an  A-T  base-pair  at  the  critical  mutation  site  and  thus  is  sensitive  to 
some  agents  that  are  not  detected  by  the  Salmonella  strains  (Mortelmans  and  Riccio,  2000). 
Because  microbial  mutagenicity  assays  are  short  term,  sensitive,  and  reliable  tests  for 
assessing  mutagenic  potential,  their  use  for  genotoxic  evaluation  of  chemicals  is  appropriate 
(Mortelmans  and  Zeiger,  2000). 

The  Salmonella  tester  strains  have  mutations  in  the  histidine  operon,  a  mutation  that 
leads  to  a  defective  lipopolysaccharide  coat  ( rfa ),  and  a  deletion  that  covers  genes  involved  in 
the  synthesis  of  the  vitamin  biotin  and  in  the  repair  of  ultraviolet  (UV)  induced  DNA  damage 
( uvrB ).  The  rfa  mutation  makes  the  strains  more  permeable  to  many  large  molecules,  thereby 
increasing  the  mutagenic  effect  of  these  molecules.  The  uvrB  mutation  renders  the  bacteria 
unable  to  use  the  accurate  excision  repair  mechanism  to  remove  certain  chemically  or 
physically  damaged  DNA  and  thereby  enhances  the  strains'  sensitivity  to  some  mutagenic 
agents.  Strain  TA1535  is  reverted  to  histidine  independence  by  many  mutagens  that  cause 
base  pair  substitutions.  TA100  is  derived  from  TA1535  by  the  introduction  of  the  drug 
resistance  transfer  factor,  plasmid  pKMIOl .  This  plasmid  is  believed  to  cause  an  increase  in 
error  prone  DNA  repair  that  leads  to  many  more  mutations  for  a  given  dose  of  most  mutagens 
(McCann  et  at.,  1975).  In  addition,  plasmid  pKMIOl  confers  resistance  to  the  antibiotic 
ampicillin,  which  is  a  convenient  marker  for  detecting  the  presence  of  the  plasmid  in  the  cell 
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(Mortelmans  and  Stocker,  1979).  The  presence  of  this  plasmid  also  makes  strain  TA100 
sensitive  to  some  frameshift  mutagens  such  as  ICR  1 91 .  Strains  TA1 537  and  TA1 538  are 
reverted  by  many  frameshift  mutagens.  Strain  TA98  is  derived  from  TA1538  by  adding  the 
plasmid  pKMIOl,  which  makes  it  more  sensitive  to  some  mutagenic  agents  (Maron  and  Ames, 
1983;  Mortelmans  and  Zeiger,  2000). 

The  E.  coli  WP2  ( uvrA )  strain  carries  a  mutation  at  the  tryptophan  allele,  which  is  an 
auxotrophic  mutation  reverted  by  base  pair  substitution.  The  strain  is  deficient  in  the  repair  of 
UV  induced  DNA  damage  (uvrA)  (Bridges,  1972;  Green  and  Muriel,  1976;  Mortelmans  and 
Riccio,  2000)  and  thus  has  enhanced  sensitivity  to  some  mutagenic  agents. 

The  objective  of  this  study  was  to  evaluate  the  ability  of  five  bio-based  fuels  to  induce 
genetic  damage  as  detected  by  the  Salmonella-E.  coli  microsome  assay  (Ames  test).  The 
purpose  of  this  study  was  to  provide  data  relating  to  the  test  substance’s  health  effects, 
environmental  effects,  or  environmental  fate  testing  regulated  by  the  U.S.  Environmental 
Protection  Agency  (EPA).  This  study,  therefore,  was  conducted  in  compliance  with  40  CFR  Part 
792,  Good  Laboratory  Practice  Standards  (GLP).  Testing  procedures  will  be  consistent  with  the 
Office  of  Prevention,  Pesticides  and  Toxic  Substances  (OPPTS),  Health  Effects  Test 
Guidelines,  870.5100  (U.S.  EPA,  1988).  The  protocol  and  amendments  are  presented  in 
Appendix  A. 

3.0  MATERIALS  AND  METHODS 

3.1  Indicator  Organisms 

Two  indicator  organisms  were  used  in  this  study.  Salmonella  typhimurium  LT2,  strains 
TA1535,  TA1537,  TA98,  and  TA100,  were  obtained  from  Dr.  Bruce  Ames,  University  of 
California,  Berkeley,  CA.  Escherichia  coli,  strain  WP2  (uvrA),  were  obtained  from  National 
Collection  of  Industrial  and  Marine  Bacteria  (NCIMB),  Aberdeen,  Scotland. 
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3.2  Test  Fuels 


Test  fuels  were  supplied  by  the  sponsor,  Air  Force  Research  Laboratory,  Wright- 
Patterson  Air  Force  Base,  OH,  and  were  reported  by  the  sponsor  to  have  purity  greater  than  99 
percent  (Table  1).  The  substances  were  all  clear  colorless  liquids  requiring  storage  conditions 
of  19°-26°C.  GLP-compliant  characterization  was  not  provided  by  the  Sponsor. 


Table  1.  Test  fuel  names  and  lot  numbers 


Fuel 

Lot  #s 

Amyris 

POSF5630 

R-8 

POSF5469 

R-8  from  Algae  (Syntroleum/  Sapphire) 

POSF5804 

Swedish  Biofuel 

POSF5668 

Fischer  Tropsch  (FT)  fuel  S-8 

POSF4734 

3.3  Dose  Level  Selection 

The  test  substance  and  dose  formulations  were  handled  with  the  use  of  eye  protection, 
gloves,  and  a  protective  smock  or  laboratory  coat.  A  range-finding  experiment  was  conducted 
with  the  test  substances  to  determine  a  suitable  dose  range  for  the  mutagenicity  experiments.  It 
was  performed  with  Salmonella  tester  strain  TA100,  in  the  presence  and  absence  of  a  metabolic 
activation  mixture  containing  five  percent  (volume/volume)  Aroclor  1254-induced  rat-liver  S9, 
using  three  plates  per  dose  level.  The  highest  dose  level  used  in  the  range-finding  experiment 
was  5  pl/plate,  the  recommended  maximum  test  concentration.  Dose  solutions  for  the  range¬ 
finding  experiment  with  all  five  test  substances  were  achieved  by  preparing  a  0.05  ml/ml  (5 
pl/plate,  100  pi  dosing  volume)  stock  solution  and  serially  diluting  to  obtain  doses  of  0.156, 
0.313,  0.625,  1.25,  and  2.5  pl/plate. 

For  the  mutagenicity  experiments  the  test  substance  was  assessed  in  two  independent 
experiments  using  five  tester  strains  in  the  presence  and  absence  of  metabolic  activation,  with 
three  plates  per  dose  level.  Dose  selection  for  the  mutagenicity  experiments  was  made  to 
assess  the  potential  dose-response  relationship  and  contain  at  least  three  nontoxic  dose  levels. 
All  compounds  were  initially  tested  with  and  without  five  percent  (volume/volume)  S9  in  the 
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metabolic  activation  system.  Amyris  was  tested  at  doses  of  0.005,  0.01 , 0.02,  0.039,  0.078,  and 
0.156  pl/plate  and  retested  with  strains  TA1535  and  TA98  in  the  absence  of  metabolic  activation 
at  0.0013,  0.0025,  0.005,  0.01,  0.02,  and  0.039  pl/plate.  All  other  compounds  (R-8,  R-8  from 
algae,  Fischer  Tropsch  fuel  S-8,  and  Swedish  Biofuel)  were  tested  at  doses  of  0.156,  0.313, 
0.625,  1.25,  2.5,  and  5  pl/plate. 

In  the  second  experiment  for  mutagenicity,  all  compounds  were  tested  with  and  without 
10  percent  (volume/volume)  S9  in  the  metabolic  activation  system.  Amyris  was  tested  at  doses 
of  0.0013,  0.0025,  0.005,  0.01,  0.02,  0.039,  and  0.078  pl/plate  for  the  Salmonella  strains,  and  at 
0.078,  0.1 56,  0.31 3,  0.625,  1 .25,  2.5,  and  5  pl/plate  for  the  strain  WP2(uvrA).  All  other 
compounds  (R-8,  R-8  from  algae,  S-8,  and  Swedish  Biofuel)  were  tested  at  dose  levels  0.156, 
0.313,  0.625,  1.25,  2.5,  and  5  pl/plate. 

Test  fuels  were  dissolved  in  dimethyl  sulfoxide  (DMSO,  CAS  No.  67-68-5).  The  solvent 
was  purchased  from  Mallinckrodt  Chemicals  (Phillipsburg,  NJ,  lot  numbers  E32H05  (range¬ 
finding  experiment)  and  H41 J06  (mutagenicity  experiments).  DMSO  is  a  clear,  colorless  liquid 
that  was  stored  at  18°-25°C  (E32H05)  or  20°-24°C  (H41 J06).  Characterization  of  the  solvent 
was  obtained  from  the  manufacturer’s  Certificate  of  Analysis  (CofA),  which  is  included  in 
Appendix  B. 

An  aliquot  of  each  test  substance  was  added  to  DMSO  to  make  a  0.05  ml/ml  stock 
solution  for  the  range-finding  experiment.  For  the  first  mutagenicity  experiment,  a  stock  solution 
of  0.05  ml/ml  was  prepared  for  all  test  substances  except  Amyris,  which  was  made  at  0.00625 
ml/ml.  All  test  substances  for  the  second  mutagenicity  were  prepared  at  a  stock  concentration 
of  0.05  ml/ml.  Each  stock  concentration  was  mixed  on  a  vortex  mixer  for  three  times  30 
seconds.  In  each  of  the  experiments,  serial  dilutions  were  made  from  the  initial  stock  solution 
and  vortexed  for  30  seconds  between  dilutions.  Dose  formulations  were  prepared  at  room 
temperature,  under  yellow  light,  and  used  on  the  day  they  were  prepared.  Unused  dose 
formulations,  not  reserved  for  dose  concentration  analysis,  were  discarded  immediately  after 
use  in  the  test  system. 


3.4  Positive  Controls 

Positive  control  substances  are  genotoxic  in  specific  Salmonella  strains.  The  positive 
control  chemicals  that  are  genotoxic  without  activation  and  the  strains  on  which  they  are  used 
are  listed  in  Table  2.  The  positive  control  chemical  that  required  activation  is  indicated  in  Table 
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3.  Characterization  of  each  positive  control  article  was  obtained  from  the  manufacturer’s  CofA, 
which  is  included  in  Appendix  B. 

Positive  controls  also  were  dissolved  DMSO  from  the  same  supplier.  The  lot  numbers 
differed  slightly  from  the  DMSO  used  to  dilute  the  test  fuels;  lot  number  E32H08  was  used  for 
the  range-finding  experiment  and  lot  number  H41 J06  was  used  in  the  mutagenicity  experiments. 


Table  2.  Positive  control  substances  without  activation 


Sodium  azide 

9  Aminoacridine 
hydrochloride 
hydrate 

2-Nitrofluorene 

4-Nitroquinoline 

N-oxide 

Strain(s) 

TA1535,  TA100 

TA1537 

TA98 

WP2  (uvrA) 

CAS  No. 

26628-22-8 

52417-22-8 

607-57-8 

56-57-5 

Manufacturer 

Sigma-Aldrich  Corp.  (St.  Louis,  MO) 

Lot  No. 

098K0052 

07620TD 

S43858 

039K1332 

Physical 

Description 

White  powder 

Yellow  powder 

Dull  yellow 
powder 

Yellow  powder 

Storage 

Conditions 

19°-24°C 

19°-24°C 

19°-24°C 

-21°  to  -17°C 

Dose/Plate 

5  pg/50  pi 

50  pg/50  pi 

5  pg/50  pi 

2.5  pg/50  pi 

Table  3.  Positive  control  substance  with  activation 


Name 

2-Anthramine  (2-Aminoanthracene) 

CAS  No. 

613-13-8 

Manufacturer 

Sigma-Aldrich  Corp.  (St.  Louis,  MO) 

Lot  No. 

12317CE 

Physical 

Description 

Green  gold  powder 

Storage 

Conditions 

19°-24°C 

Strain(s) 

TA98,  TA100 

TA1535,  TA1537 

WP2  (uvrA) 

Dose/Plate 

2  pg/50  pi 

4  pg/50  pi 

20  pg/50  pi 
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3.5  Cytotoxicity  Assessments 


The  indicator  strains  were  kept  frozen  at  -80°C  in  nutrient  broth  supplemented  with  10 
percent  sterile  glycerol.  New  frozen  stock  cultures  were  made  from  single  colony  isolates. 
Cultures  were  inoculated  into  50  ml  Oxoid  Nutrient  Broth  No.  2  (CM  67)  and  allowed  to  sit 
unshaken  for  2  to  4  hours,  then  gently  shaken  (125  rpm)  for  12  hours  at  37°C. 

The  metabolic  activator,  Aroclor  1254-induced  rat  liver  homogenate  preparation  (S9), 
was  purchased  from  Molecular  Toxicology,  Inc.,  Boone,  NC.  Lot  No.  2447  (37.3  mg/ml  protein) 
was  used  for  the  range-finding  and  the  1st  mutagenicity  experiments,  while  Lot  No.  2565  (33.9 
mg/ml  protein)  was  used  for  the  2nd  mutagenicity  experiment.  Liver  enzymes  are  induced  by 
injecting  adult  male  Sprague  Dawley  rats  with  Aroclor  1254  (500  mg/kg)  5  days  before  they  are 
sacrificed.  The  S9  consists  of  9000  *  g  supernatant  of  liver  homogenized  in  KCI  (1  g  wet  weight 
of  liver  to  3  ml  of  0.1 54M  KCI).  For  quality  control  purposes,  dilutions  from  each  lot  of  S9, 
ranging  from  0.2  to  10  percent  in  S9  mix,  were  tested  for  their  ability  to  activate  benzo(a)pyrene 
and  2-aminoanthracene  to  intermediates  mutagenic  to  TA100  prior  to  product  release.  The 
metabolic  activation  mixture  (Ames  et  at.,  1975;  Maron  and  Ames,  1983)  for  the  experiment(s) 
consisted  of  the  components  and  amounts  shown  in  Table  4. 


Table  4.  Preparation  of  metabolic  activation  mixture  for  50  ml 


Ingredient 

5%  S9  Mix  (ml) 

10%  S9  Mix  (ml) 

Rat  liver  S9  (Aroclor  1254-induced) 

2.5 

5.0 

MgCI2  (0.4  M)  and  KCI  (1.65  M)  salts 

1.0 

1.0 

Glucose-6-phosphate  (1  M) 

0.25 

0.25 

NADP  (0.1  M) 

2.0 

2.0 

Sodium  phosphate  buffer  (0.2  M,  pH  7.4) 

25.0 

25.0 

Sterile  distilled  water 

19.25 

16.75 

Plates  were  labeled  with  indelible  ink  to  identify  the  test  substance,  the  strain,  the  dose 
level,  and  the  presence  or  absence  of  the  metabolic  activation  system.  The  following 
ingredients  were  added  to  a  sterile  13  *  100  mm  test  tube:  (1)  2  ml  of  molten  top  agar;  (2)  0.1 
ml  of  indicator  organisms  (about  1 08  bacteria);  (3)  appropriate  amount  of  the  test  substance, 
and  (4)  0.5  ml  of  metabolic  activation  mixture  or  buffer.  The  test  tube  was  placed  in  a  43°C 
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heating  block.  This  mixture  was  stirred  gently  and  then  poured  onto  plates  containing  about  25 
ml  of  minimal  glucose  agar  (for  WP2  ( uvrA ),  the  plates  were  supplemented  with  a  trace  of  Oxoid 
nutrient  broth).  After  the  top  agar  had  set,  the  plates  were  incubated  at  approximately  37°C  for 
about  48  hours.  The  revertant  colonies  were  counted  after  the  incubation  period;  however,  if 
the  plates  could  not  be  immediately  evaluated,  they  were  refrigerated  at  approximately  4°C  for 
one  day  until  they  could  be  counted. 

Concurrent  sterility,  solvent,  and  positive  controls  were  performed  with  each  experiment. 
Sterility  controls  included  separately  plating  out  each  test  substance,  metabolic  activation 
mixture,  and  buffer.  Solvent  controls  were  performed  for  the  positive  controls  and  consisted  of 
top  agar,  bacteria,  metabolic  activation  mixture  or  buffer,  and  50  pi  DMSO,  the  solvent  used  to 
dissolve  the  positive  control  substances.  The  solvent  control  for  the  test  substance,  referred  to 
as  the  zero  dose,  consisted  of  top  agar,  bacteria,  metabolic  activation  mixture  or  buffer,  and  the 
solvent/diluent  for  the  test  substance.  Positive  controls  were  performed  with  each  strain  and 
consisted  of  top  agar,  bacteria,  metabolic  activation  mixture  or  buffer,  and  50  pi  of  the  positive 
control  substance. 

The  strains  are  analyzed  for  their  genetic  markers  and  for  the  presence  of  the  plasmid 
whenever  experiments  are  performed.  The  test  plates  were  compared  with  the  control  plates 
for  their  revertant  count  and  for  the  condition  of  the  background  bacterial  lawn.  Toxicity  was 
estimated  by  several  parameters:  a  substantial  decrease  in  the  number  of  revertant  colonies  on 
the  test  plates,  clearing  or  absence  of  the  background  bacterial  lawn  growth,  or  formation  of 
pinpoint  nonrevertant  colonies. 

The  revertant  colonies  were  counted  using  an  automated  colony  counter,  when  possible, 
to  control  bias.  When  accurate  counts  could  not  be  obtained  (e.g.,  because  of  precipitation  on 
the  plates),  the  colonies  were  counted  manually  using  an  electric  probe  colony  counter.  Data 
were  collected  using  the  Sorcerer  Image  Analysis  System  (version  2.2),  and  the  Ames  Study 
Manager  (version  1.21),  made  by  Perceptive  Instruments  (Suffolk,  England).  Counts  from  the 
automated  colony  counter  were  compared  to  manual  counts  prior  to  collecting  data.  A  complete 
system  calibration  is  performed  annually. 


3.6  Evaluation  of  Data 

An  experiment  is  considered  valid  when  solvent  controls  are  within  ±  10  percent  of 
historical  limits  for  spontaneous  revertants,  when  positive  control  mutagens  elicit  a  positive 
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response  (>  5-fold  increase  over  the  mean  value  for  the  solvent  for  the  respective  strain),  and 
when  there  are  at  least  three  nontoxic  dose  levels  (mutagenicity  experiments).  When 
experimental  plates  and  sterility  control  plates  indicate  gross  contamination,  the  results  are  not 
considered  valid  and  the  experiment  is  repeated.  In  addition,  whenever  experiments  are 
performed,  the  strains  are  analyzed  to  confirm  their  genetic  markers  and  the  presence  of  the 
plasmid.  If  anomalies  exist,  the  experiment  is  repeated. 

The  following  criteria  were  used  as  guidelines  for  the  interpretation  of  the  data;  however, 
the  conclusions  of  the  study  were  based  upon  the  Study  Director's  evaluation  and  interpretation 
of  the  data.  A  test  substance  is  considered  a  mutagen  when  a  reproducible  and  statistically 
significant  (p  <  0.01)  increase  is  observed  at  one  or  more  dose  levels.  A  statistically  significant 
(p  <  0.01)  dose-related  increase  in  the  number  of  revertants  is  also  considered  a  positive 
response.  A  test  substance  is  considered  a  nonmutagen  when  the  values  for  the  dose  levels 
are  not  reproducible  or  significant  or  when  there  is  no  statistically  significant  dose-related 
increase  in  the  number  of  revertants.  When  a  test  substance  cannot  be  identified  clearly  as  a 
mutagen  or  nonmutagen,  the  results  are  classified  as  inconclusive. 


3.7  Statistical  Methods 

The  following  statistical  methods  were  used  to  evaluate  the  data.  (1)  Means  and 
standard  deviation  were  calculated  from  the  individual  plate  counts;  (2)  Levene's  test  (Levene, 
1960)  was  performed  to  determine  if  a  significant  difference  exists  among  treatment  variances; 
(3)  treatments  were  compared  with  controls  by  using  a  one-tailed  Dunnett's  f-test  (Dunnett, 
1980)  and  within-levels  pooled  variance;  and  (4)  evaluation  of  dose-relatedness  for  all 
treatments  was  made  by  regression  analysis  (Draper  and  Smith,  1981)  of  revertant  counts 
versus  the  log  of  the  concentrations  (to  allow  inclusion  of  the  zero  dose,  1  was  added  to  the 
dose  before  calculating  the  log).  The  significance  of  the  regression  was  tested  using  a  t- 
statistic.  The  statistical  analyses  were  performed  using  the  SAS  analysis  system:  the  data  read 
into  the  SAS  program  version  9.1  and  then  the  statistical  analysis  was  run  by  version  6.12, 
using  an  Intel  Centrino  computer. 
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3.8  Regulatory  Compliance 


This  study  was  conducted  in  compliance  with  40  CFR  Part  792,  GLP  standards,  with  the 
exceptions  that  the  characterization  of  the  test  substances  (identity,  purity,  and  stability)  and  the 
supporting  analytical  chemistry  of  the  dose  formulations  were  not  provided  to  the  testing  facility 
as  this  testing  was  not  performed  by  the  Sponsor  nor  the  testing  facility. 

The  protocol  was  amended  on  1 2  March  201 0  (Amendment  No.  1 )  to  specify  the  dose 
levels  for  the  first  experiment  for  mutagenicity,  on  22  March  201 0  (Amendment  No.  2)  to 
establish  at  least  three  nontoxic  dose  levels  for  Amyris  with  strains  TA1535  and  TA98  without 
metabolic  activation,  and  on  29  March  2010  (Amendment  No.  3)  to  specify  the  dose  levels  and 
S9  concentration  to  be  used  in  the  second  experiment  for  mutagenicity. 

All  raw  data,  the  original  protocol  and  final  report,  relevant  documents,  and  records 
specific  to  this  study  are  the  property  of  the  Sponsor  and  will  be  stored  at  SRI  International,  333 
Ravenswood  Avenue,  Menlo  Park,  CA  94025.  All  records  will  be  maintained  for  at  least  10 
years.  At  the  end  of  the  retention  period,  the  Sponsor  will  be  contacted  regarding  further 
disposition  of  these  records.  Wet  specimens  (e.g.,  colonies  in  agar)  and  samples  of  the  control 
articles  are  not  required  to  be  retained. 


4.0  RESULTS  AND  DISCUSSION 

The  presence  of  the  appropriate  genetic  characteristics  was  verified  for  the  strains  used 
in  this  study.  The  results  of  the  controls  were  acceptable  for  all  experiments  (see  historical 
values  in  Appendix  C)  as  well  as  the  results  of  the  sterility  controls  (metabolic  activation  mix, 
buffer,  and  a  dilution  of  the  test  substance).  There  were  an  adequate  number  of  nontoxic  dose 
levels  in  the  mutagenicity  experiments  to  evaluate  the  test  substance.  Therefore,  the  criteria  for 
a  valid  assay  were  met. 


4.1  Range  Finding  Experiment 

The  range-finding  experiment  was  performed  with  the  five  test  substances  using  strain 
TA100  at  doses  representing  0.156,  0.313,  0.625,  1.25,  2.5,  and  5  pl/plate  (100  pi  dosing 
volume)  in  the  presence  and  absence  of  a  metabolic  activation  system  (MA)  containing  5 
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percent  S9.  The  dose  formulations  at  5  pl/plate  for  all  the  test  substances  appeared  to  be 
slightly  hazy  when  prepared.  When  the  5  pl/plate  formulation  of  R-8  from  algae  was  added  to 
the  test  system,  a  slight  precipitate  was  seen  in  the  tubes  and  following  the  two-day  incubation 
period,  oil-like  droplets  were  seen  on  the  plates  in  the  presence  and  absence  of  MA. 

No  precipitate  was  seen  on  the  plates  with  the  other  test  substances.  No  dose-related 
increase  in  the  number  of  revertant  colonies  was  seen  with  any  of  the  test  substances  (see 
Appendix  D). 

Cytotoxicity,  evident  by  a  decrease  in  revertant  counts,  thinning  of  the  background  lawn, 
or  the  complete  absence  of  revertant  counts,  was  seen  with  Amyris  at  all  doses  in  the  presence 
and  absence  of  MA,  and  with  Swedish  Biofuel  at  5  pl/plate  in  the  presence  and  absence  of  MA. 
All  other  compounds  (R-8,  R-8  from  algae,  and  S-8)  exhibited  no  signs  of  cytotoxicity. 


4.2  Mutagenicity  Experiments 

The  first  experiment  for  mutagenicity  was  conducted  with  all  five  tester  strains  in  the 
presence  and  absence  of  MA  containing  5  percent  S9.  R-8,  R-8  from  algae,  S-8,  and  Swedish 
Biofuel  were  tested  at  doses  representing  0.156,  0.313,  0.625,  1.25,  2.5,  and  5  pl/plate.  Due  to 
the  cytotoxicity  observed  in  the  range  finding  experiment  with  Amyris,  doses  were  lowered  to 
0.005,  0.01,  0.02,  0.039,  0.078,  and  0.156  pl/plate.  The  dose  formulations  at  5  pl/plate 
appeared  to  be  slightly  hazy/cloudy  when  prepared.  When  the  5  pl/plate  formulation  of  R-8  from 
algae  was  added  to  the  test  system,  a  slight  precipitate  was  seen  in  the  tubes  and  following  the 
two-day  incubation  period,  oil-like  droplets  were  seen  on  the  plates  in  the  presence  and 
absence  of  MA.  Amyris  dose  formulations  were  clear  and  colorless  at  the  highest 
concentration.  When  Amyris  was  initially  tested  with  strains  TA1535  and  TA98  in  the  absence 
of  MA,  only  two  dose  levels  (0.005  and  0.01  pl/plate)  did  not  exhibit  cytotoxicity  (data  not 
shown);  therefore,  this  portion  of  the  experiment  was  considered  invalid  and  retested  at  0.0013, 
0.0025,  0.005,  0.01,  0.02,  and  0.039  pl/plate  in  an  effort  to  establish  at  least  three  nontoxic  dose 
levels.  The  statistical  analyses  for  the  experiment  are  presented  in  Tables  5  through  9. 

Individual  and  mean  plate  counts  are  presented  in  Appendix  E  (Amyris,  R-8,  and  Swedish 
Biofuel)  and  Appendix  F  (R-8  from  algae  and  S-8). 

No  statistically  significant  increase  in  the  number  of  revertant  colonies  was  observed 
with  any  of  the  test  substances,  except  for  a  slight  increase  seen  with  S-8  and  TA1 535  in  the 
presence  of  MA  which  was  statistically  significant  (p  <  0.01)  by  regression  analysis.  Because 
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this  increase  was  so  slight,  at  its  highest  point  <2-fold,  and  within  the  historical  range  for  the 
strain,  it  was  not  considered  to  be  a  mutagenic  response  or  biologically  relevant.  Cytotoxicity 
was  evident  by  decreased  revertant  colony  counts,  thinning  of  the  background  lawn,  and/or  the 
appearance  of  pinpoint  nonrevertant  colonies.  Cytotoxicity  was  seen  with  Amyris  at  doses 
>0.02  Ml/plate  (TA1535,  -MA;  TA98,  -MA),  >  0.039  pl/plate  (TA1535,  +MA;  TA1537,  -/+MA; 
TA100,  -/+MA),  and  >0.078  pl/plate  (TA98,  +MA).  Cytotoxicity  was  seen  with  Swedish  Biofuel 
at  >2.5  pl/plate  (TA1537,  +MA)  and  at  5  pl/plate  (TA1535,  -/+MA;  TA1537,  -MA;  TA98,  -/+MA; 
TA100,  -/+MA;  WP2  ( uvrA )  -/+MA).  No  other  signs  of  cytotoxicity  were  observed  with  the 
remaining  test  substances. 
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Table  5.  Statistical  analysis  of  the  first  mutagenicity  experiment  with  Amyris 


S9 

Dose' 

Mean  ±  Standard  Deviation  Revertants/Plate 

Test  Article 

(•/•) 

Plate 

TA1535* 

TA1537 

TA98* 

TA100 

WP2  uvrA 

Amyris 

0 

0  pi 

9  ±  3 

11  ±3 

18  ±  4 

110±  8 

34  ±  6 

0 

0.0013  pi 

11  ±5 

NT 

18  ±  6 

NT 

NT 

0 

0.0025  Ml 

12  ±  6 

NT 

21  ±  5 

NT 

NT 

0 

0.005  pi 

12  ±  2 

9  ±  3 

18  ±  7 

106  ±  14 

26  +  4 

0 

0.010  Ml 

12  +  3 

8±3 

13  ±  2 

112  ±13 

29  ±4 

0 

0.020  pi 

Toxicf 

6  +  3 

Toxic 

97  ±  3 

26  +  4 

0 

0.039  Ml 

Toxic 

Toxic 

Toxic 

Toxic 

31  ±9 

0 

0.078  pi 

NT 

Toxic 

NT 

Toxic 

24  ±3 

0 

0.156  pi 

NT 

Toxic 

NT 

Toxic 

27  ±  6 

ANALYSIS  SUMMARY 

Levene's  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 
via  log  log  regression 

N 

N 

N 

N 

N 

Slope 

434478 

-478.95 

-1268.3 

-1291.3 

-60.281 

(Standard  error) 

(571.09) 

(248.45) 

(771.15) 

(930.75) 

(55.202) 

Y  intercept 

10.493 

10.140 

19.664 

111.204 

29.334 

(Standard  error) 

(1.273) 

(1.226) 

(1.720) 

(4.591) 

(1.533) 

=  Experiment  was  performed  with  TA1535  and  TA98  on  23  March  2010. 
Toxicf  =  See  Table  4  for  individual  plate  evaluation 
N  =  Not  significant 

NT  =  Not  tested 


S9  Dose/  Mean  ±  Standard  Deviation  Revertants/Plate 


Test  Article 

(%) 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2uvrA 

Amyris 

5 

0  Ml 

13  +  6 

10±2 

36  ±9 

128  ±  10 

43  ±  3 

5 

0.005  pi 

10  ±5 

n 

1 1 

•j  • 

31  ±5 

132126 

29  ±  9 

5 

0.010  pi 

10  ±6 

6±2 

32  ±5 

132  ±17 

30112 

5 

0.020  pi 

6±3 

8+1 

29  ±  4 

118  ±  7 

33  ±  2 

5 

0.039  pi 

Toxicf 

Toxic 

22  +  6 

Toxic 

32  ±  7 

5 

0.078  pi 

Toxic 

Toxic 

Toxic 

Toxic 

331  4 

5 

0.156  M> 

Toxic 

Toxic 

Toxic 

Toxic 

361  3 

ANALYSIS  SUMMARY 

Levene's  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 
via  log  log  regression 

N 

N 

N 

N 

N 

Slope 

(Standard  error) 

-704.61 

-297.99 

755.03 

-1343.4 

24.136 

(402.09) 

(218.98) 

(234.6 

3) 

(1413.8) 

(74.604) 

Y  intercept 

12.408 

9.207 

34.854 

132.401 

33.228 

(Standard  error) 

(1.983) 

(1.080) 

(2.028) 

(6.974) 

(2.072) 

Toxicf  =  See  Table  4  for  individual  plate  evaluation 
N  =  Not  significant 
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Table  6.  Statistical  analysis  of  the  first  mutagenicity  experiment  with  R-8 


S9 

Dose/ 

Mean  ±  Standard  Deviation  Revertants/Plate 

Test  Article 

(%) 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2i/vrA 

R-8 

0 

0  pi 

12±  5 

11  ±3 

17  ±  3 

110±  8 

341  6 

0 

0.156  pi 

9  ±  5 

9  ±  4 

24  ±5 

112110 

33112 

0 

0.313  pi 

14  ±  2 

7  ±  4 

21  ±7 

1091  4 

291  4 

0 

0.625  pi 

16±  11 

9  ±  4 

21  ±4 

101  1 13 

31  ill 

0 

1.25  pi 

15  ±  5 

7  ±  0 

19  ±  3 

1081  3 

261  6 

0 

2.5  pi 

15  ±  6 

5  +  2 

18  +  2 

110114 

351  6 

0 

5  pi 

15  ±  1 

6  +  2 

16  +  5 

109115 

281  5 

ANALYSIS  SUMMARY 

Levene’s  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 

via  log  log  regression 

N 

N 

N 

N 

N 

Slope 

4.647 

-5.255 

-5.278 

0.404 

-3.623 

(Standard  error) 

(4.500) 

(2.344) 

(3.659) 

(8.049) 

(5.989) 

Y  intercept 

12.295 

9.361 

20.982 

108.262 

31.831 

(Standard  error) 

(1774) 

(0.924) 

(1.443) 

(3.173) 

(2.361) 

N  =  Not  significant 


S9 

Dose/ 

Mean  ±  Standard  Deviation  Revertants/Plate 

Test  Article 

(%) 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2uvrA 

R-8 

5 

0  pi 

1714 

1012 

3619 

128110 

4313 

5 

0.156  pi 

912 

1315 

2714 

991  3 

31 16 

5 

0.313  pi 

7 1 2 

912 

3215 

111  112 

2713 

5 

0.625  pi 

1214 

1214 

3218 

1141  6 

2912 

5 

1.25  pi 

1014 

1113 

3313 

100112 

3417 

5 

2.5  pi 

11  13 

913 

3011 

107113 

3716 

5 

5  pi 

17  +  4 

1015 

2914 

101110 

31  15 

ANALYSIS  SUMMARY 

Levene  s  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 

via  log  log  regression 

N 

N 

N 

N 

N 

Slope 

4.670 

-2.423 

-3.503 

-18.705 

-1.381 

(Standard  error) 

(3.957) 

(2.910) 

(4.424) 

(10.120) 

(5.546) 

Y  intercept 

10.526 

11.287 

32.368 

114.284 

33.551 

(Standard  error) 

(1.560) 

(1147) 

(1.744) 

(3.990) 

(2.186) 

N  =  Not  significant 


15 


Distribution  A:  Approved  for  public  release;  distribution  unlimited.  PA  pending  approval. 


Table  7.  Statistical  analysis  of  the  first  mutagenicity  experiment  with  R-8  from  algae 


S9 

Dose/ 

Mean  ±  Standard  Deviation  Revertants/  Plate 

Test  Article 

m 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2uvrA 

R-8  from  algae 

0 

□  pi 

15  ±  5 

7  ±  4 

32  ±2 

124  ±  10 

34  ±  8 

0 

0.156  pi 

12±6 

6  +  3 

22  ±  4 

113+  6 

20+  4 

0 

0.313  pi 

15  +  3 

7  +  2 

25  ±2 

106  ±  14 

26+13 

0 

0.625  pi 

10±2 

7±  3 

24  ±7 

112±  8 

26+  6 

0 

1.25  pi 

17  ±  4 

5  +  1 

24+1 

97+4 

27  ±  4 

0 

2.5  pi 

11  ±2 

11  ±3 

25  ±9 

98  ±22 

33  ±  6 

0 

5  pi 

11  ±5 

7±  2 

18  ±  4 

91  ±  9 

32  ±  5 

ANALYSIS  SUMMARY 

Levene's  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 

via  log  log  regression 

N 

N 

N 

N 

N 

Slope 

-4.137 

2.393 

-10.016 

-35.204 

8.048 

(Standard  error) 

(3.402) 

(2.383) 

(4.397) 

(9.435) 

(6.350) 

Y  intercept 

14.317 

6.341 

27.100 

116.297 

26.148 

(Standard  error) 

(1.341) 

(0.940) 

(1  734) 

(3.720) 

(2.503) 

N  =  Not  significant 


S9 

Dose/ 

Mean  ±  Standard  Deviation  Revertants, 'Plate 

Test  Article 

(%) 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2uvrA 

R-8  from  algae 

5 

0  pi 

12  ±7 

10  ±  4 

37  ±  3 

123  ±22 

33  ±6 

5 

0.156  pi 

10  ±6 

12  ±  2 

33  ±2 

116  ±  9 

35  ±6 

5 

0.313  pi 

11  ±  5 

8  ±2 

35  ±7 

1 17  ±  10 

33  ±6 

5 

0.625  pi 

12  ±5 

12  ±  3 

30  ±3 

1 14  ±  16 

35  ±5 

5 

1.25  pi 

10  +  4 

8  +  6 

34  ±  4 

106  ±  15 

31  ±6 

5 

2.5  pi 

10  ±2 

10  ±  5 

29  ±3 

1 15  ±  11 

30  ±6 

5 

5  pi 

16  ±3 

9  +  2 

36  ±5 

100  ±  8 

36  ±  9 

ANALYSIS  SUMMARY 

Levene’s  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 
via  log  log  regression 

N 

N 

N 

N 

N 

Slope 

4.290 

-2.236 

-1.270 

-21.613 

-0.249 

(Standard  error) 

(3.619) 

(2.797) 

(3.879) 

(10.465) 

(4.806) 

Y  intercept 

10.305 

10.375 

33.660 

119.333 

33.550 

(Standard  error) 

(1.427) 

(1.103) 

(1.529) 

(4.126) 

(1.895) 

N  =  Not  significant 
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Table  8.  Statistical  analysis  of  the  first  mutagenicity  experiment  with  S-8 


S9 

Dose/ 

Mean  ±  Standard  Deviation  Revertants/Plate 

Test  Article 

j%L 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2uvrA 

S-8 

0 

0  pi 

15  ±5 

7±4 

32  ±2 

124  ±  10 

341  8 

0 

0.156  pi 

25  ±6 

8  ±  3 

26  ±5 

120  ±  13 

331  6 

0 

0.313  pi 

17  ±6 

5  ±  3 

24  ±7 

109113 

321  7 

0 

0.625  pi 

17  +  7 

7  ±  4 

28  ±5 

114122 

33112 

0 

1.25  pi 

24  ±9 

7  ±  3 

34  ±  4 

118116 

391  3 

0 

2.5  pi 

14  ±6 

8  ±  1 

22  +  7 

120122 

371  8 

0 

5  pi 

14  +  6 

7  ±  4 

30  +  2 

116115 

391  5 

ANALYSIS  SUMMARY 

Levene's  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 
via  log  log  regression 

N 

N 

N 

N 

N 

Slope 

-6.545 

0.470 

-0.266 

-1.821 

7.844 

(Standard  error) 

(5.609) 

(2.175) 

(5.123) 

(12.264) 

(5.495) 

Y  intercept 

19.789 

6.671 

28.031 

117.823 

33.018 

(Standard  error) 

(2.211) 

(0.858) 

(2.020) 

(4.835) 

(2.166) 

N  =  Not  significant 


S9 

Dose/ 

Mean  +  Standard  Deviation  Revertants/Plate 

Test  Article 

m 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2uvrA 

S-8 

5 

0  pi 

121  7 

1014 

3713 

123122 

3316 

5 

0.156  pi 

111  4 

1214 

3414 

1431  4 

3314 

5 

0.313  pi 

91  3 

1414 

31  15 

126117 

4214 

5 

0.625  pi 

121  3 

1213 

3513 

147111 

3413 

5 

1.25  pi 

111  5 

1013 

3817 

1281  5 

4015 

5 

2.5  pi 

141  4 

1312 

3413 

1251  6 

4013 

5 

5  pi 

231  12 

1012 

3714 

1181  6 

31 19 

ANALYSIS  SUMMARY 

Levene’s  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 
via  log  log  regression 

S 

N 

N 

N 

N 

Slope 

13.765 

-1.608 

1.813 

-17.793 

-1.393 

(Standard  error) 

(4.783) 

(2.637) 

(3.482) 

(11.382) 

(5.202) 

Y  intercept 

8.984 

11.903 

34.512 

135.300 

36.602 

(Standard  error) 

(1.886) 

(1.040) 

(1.373) 

(4.487) 

(1.979) 

S  =  Significant  (p<0.01 )  by  specified  analyses 
N  =  Not  significant 
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Table  9.  Statistical  analysis  of  the  first  mutagenicity  experiment  with  Swedish  Biofuel 


S9  Dose/  Mean  ±  Standard  Deviation  Revertants/Plate 


Test  Article 

(%) 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2uwA 

Swedish  Biofuel 

0 

0  pi 

12  ±5 

11  +  3 

17±3 

1101  8 

34  +  6 

0 

0.156  pi 

14  ±4 

11  ±1 

25  ±  8 

120115 

27+1 

0 

0.313  pi 

9±6 

8±2 

21+5 

117+  5 

24  +  4 

0 

0.625  pi 

11  ±4 

8±4 

1911 

1071  5 

2716 

0 

1.25  M> 

9  ±  4 

5  ±  1 

2216 

1061  14 

32  +  5 

0 

2.5  M> 

9  ±2 

7  ±  4 

17  ±  9 

821  7 

28  ±8 

0 

5  pi 

Toxict 

Toxic 

Toxic 

Toxic 

Toxic 

ANALYSIS  SUMMARY 

Levene's  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 

via  log  log  regression 

N 

N 

N 

N 

N 

Slope 

-7.915 

-9.048 

-4.197 

-57.332 

-0.964 

(Standard  error) 

(5.008) 

(3.198) 

(7.462) 

(13.477) 

(7.446) 

Y  intercept 

12.533 

10.221 

20.957 

119.310 

28.596 

(Standard  error) 

(1.420) 

(0.907) 

(2.116) 

(3.822) 

(2.111) 

N  =  Not  significant 

Toxict  =  See  Table  4  for  individual  plate  evaluation 

S9 

Dose/ 

Mean  ±  Standard  Deviation  Revertants/Plate 

Test  Article 

J%L 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2uvrA 

Swedish  Biofuel 

5 

0  pi 

13±6 

10  ±2 

36+9 

1281  10 

4313 

5 

0.156  pi 

13  ±  4 

8  ±3 

29+7 

143+  10 

38  +  8 

5 

0.313  pi 

12  ±  3 

6  ±4 

33+  1 

1321  20 

39  +  5 

5 

0.625  pi 

10  ±4 

5  ±  3 

32+9 

1351  10 

37  +  4 

5 

1.25  pi 

11  ±9 

8  ±4 

31+3 

1201  26 

35  +  9 

5 

2.5  Ml 

4  ±  1 

Toxict 

26+10 

1191  13 

3014 

S 

5  pi 

Toxic 

Toxic 

Toxic 

Toxic 

Toxic 

ANALYSIS  SUMMARY 

Levene's  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 

via  log  log  regression 

N 

N 

N 

N 

N 

Slope 

-14.923 

-5.589 

-13.185 

-31.809 

-19.650 

(Standard  error) 

(6.074) 

(6.654) 

(8.295) 

(19.231) 

(6.598) 

Y  intercept 

13.536 

8.299 

32.053 

136.386 

41.053 

(Standard  error) 

(1.722) 

(1.285) 

(2.352) 

(5.453) 

(1.871) 

N  =  Not  significant 

Toxict  =  See  Table  4  for  individual  plate  evaluation 


In  the  second  experiment  for  mutagenicity,  the  dose  levels  for  R-8,  R-8  from  algae,  S-8, 
and  Swedish  Biofuel  were  0.156,  0.313,  0.625,  1.25,  2.5,  and  5  pl/plate.  Based  on  the  results  of 
the  first  experiment,  the  dose  levels  for  Amyris  were  expanded  in  order  to  assess  potential 
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mutagenicity  and  attempt  to  reach  a  cytotoxic  dose  with  WP2  (uvrA).  Therefore,  dose  levels 
ranged  from  0.0013,  0.0025,  0.005,  0.01,  0.02,  0.039  and  0.078  pl/plate  for  the  Salmonella 
strains  (TA1535,  TA1537,  TA98,  and  TA100)  and  increased  to  0.078,  0.156,  0.313,  0.625,  1.25, 
2.5,  and  5  pl/plate  for  the  strain  WP2  (uvrA).  All  testing  was  performed  in  the  presence  and 
absence  of  MA  containing  10  percent  S9.  The  dose  formulations  at  5  pl/plate  appeared  to  be 
slightly  hazy/cloudy  when  prepared.  The  statistical  analyses  for  the  experiment  are  presented 
in  Tables  10  through  14.  Individual  and  mean  plate  counts  are  presented  in  Appendix  G.  No 
statistically  significant  increase  in  the  number  of  revertant  colonies  was  observed  with  any  of  the 
test  substances,  except  for  a  slight  increase  seen  with  R-8  and  TA1537  in  the  absence  of  MA 
which  was  considered  statistically  significant  (p  <  0.01).  Because  this  increase  was  so  slight,  at 
its  highest  point  <2-fold,  within  the  historical  range  for  the  strain,  and  not  reproducible,  it  was  not 
considered  to  be  a  mutagenic  response  or  biologically  relevant.  Cytotoxicity  was  evident  by 
decreased  revertant  colony  counts  and/or  thinning  of  the  background  lawn.  Cytotoxicity  was 
seen  with  Amyris  at  doses  >0.02  pl/plate  (TA1535,  -MA;  TA98,-MA),  >0.039  pl/plate  (TA1535, 
+MA;  TA1537,  -/+MA;  TA98,  +MA;  TA100,  -MA),  >0.078  pl/plate  (TA100,  +MA),  and  5  pl/plate 
(WP2  (uvrA),  -MA).  Cytotoxicity  was  seen  with  Swedish  Biofuel  at  >2.5  pl/plate  (TA1537,  +MA) 
and  at  5  pl/plate  (TA1535,  -/+MA;  TA1537,  -MA;  TA98,  -/+MA;  TA100,  -/+MA;  WP2  (uvrA) 

-/+ MA).  No  other  signs  of  cytotoxicity  were  observed  with  the  remaining  test  substances. 
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Table  10.  Statistical  analysis  of  the  first  mutagenicity  experiment  with  Amyris 


S9 

Dose/ 

Mean  ±  Standard  Deviation  Revertants/Plate 

Test  Article 

J%L 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2uwA 

Amyris 

0 

0 

Ml 

17±2 

14  ±  1 

231  2 

137126 

2418 

0 

0.0013  pi 

15±5 

1113 

261  7 

159114 

NT 

0 

0.0025 

Ml 

13  ±  5 

12  +  4 

221  4 

155112 

NT 

0 

0.005 

Ml 

14  ±3 

1111 

161  6 

139115 

NT 

0 

0.010 

Ml 

11  ±4 

712 

231  2 

142 1 12 

NT 

0 

0.020 

Ml 

Toxicf 

7  ±  3 

Toxic 

101  110 

NT 

0 

0.039 

Ml 

Toxic 

Toxic 

Toxic 

Toxic 

NT 

0 

0.078 

Ml 

Toxic 

Toxic 

Toxic 

Toxic 

2814 

0 

0.156 

Ml 

NT 

NT 

NT 

NT 

3211 

0 

0.313 

Ml 

NT 

NT 

NT 

NT 

2512 

0 

0.625 

Ml 

NT 

NT 

NT 

NT 

26  ±3 

0 

1.25 

Ml 

NT 

NT 

NT 

NT 

2213 

0 

2.5 

Ml 

NT 

NT 

NT 

NT 

2412 

0 

5 

Ml 

NT 

NT 

NT 

NT 

Toxic 

ANALYSIS  SUMMARY 

Levene's  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 

via  log  log  regression 

N 

N 

N 

N 

N 

Slope 

-1159.6 

-749.66 

-537.24 

-5446.8 

-7.730 

(Standard  error) 

(597.96) 

(203.94) 

(896.59) 

(1382.9) 

(5.250) 

Y  intercept 

15.820 

12.424 

23.074 

153.971 

27.459 

(Standard  error) 

(1.333) 

(0.828) 

(1.999) 

(5.613) 

(1.380) 

NT  =  Not  tested 

Toxict  =  See  Table  4  for  individual  plate  evaluation 
N  =  Not  significant 
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Table  10  (continued).  Statistical  analysis  of  the  first  mutagenicity  experiment  with 
Amyris 


S9  Dose/  Mean  ±  Standard  Deviation  Revertants, 'Plate 


Test  Article 

m 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2uvrA 

Amyris 

10 

0  pi 

18  ±4 

12  ±1 

31  ±  5 

147  ±  8 

40  ±  7 

10 

0.0013  pi 

11  ±4 

9±4 

25  ±  2 

121  ±  6 

NT 

10 

0.0025  pi 

13  ±  2 

8±2 

33  ±  3 

117±  13 

NT 

10 

0.005  pi 

11  +  1 

9±3 

33  ±  9 

111  ±  6 

NT 

10 

0.010  pi 

12±3 

11  ±2 

28  ±  3 

122  i  9 

NT 

10 

0.020  pi 

11+2 

13  +  1 

34  ±  4 

137  ±  8 

NT 

10 

0.039  pi 

Toxicf 

Toxic 

Toxic 

133  i  2 

NT 

10 

0.078  pi 

Toxic 

Toxic 

Toxic 

Toxic 

40  =  11 

10 

0.156  pi 

NT 

NT 

NT 

NT 

42  ±  0 

10 

0.313  pi 

NT 

NT 

NT 

NT 

32  +  11 

10 

0.625  pi 

NT 

NT 

NT 

NT 

36  ±  5 

10 

1.25  pi 

NT 

NT 

NT 

NT 

30=  4 

10 

2.5  pi 

NT 

NT 

NT 

NT 

31  ±  6 

10 

5  pi 

NT 

NT 

NT 

NT 

21+2 

ANALYSIS  SUMMARY 

Levene’s  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 
via  log  log  regression 

N 

N 

N 

N 

N 

Slope 

(Standard  error) 

-384.27 

(268.19) 

430.634 

(186.91) 

471.231 

(417.03) 

559.634 

(535.38) 

-22.495 

(5.151) 

Y  intercept 
(Standard  error) 

13.850 

(1.088) 

9.243 

(0.759) 

29.352 

(1.692) 

124.238 

(3.918) 

39.819 

(1.901) 

NT  =  Not  tested 

Toxicf  =  See  Table  4  for  individual  plate  evaluation 
N  =  Not  significant 
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Table  11.  Statistical  analysis  of  the  second  mutagenicity  experiment  with  R-8 


S9  Dose'  Mean  ±  Standard  Deviation  Revertants/Plate 


Test  Article 

J%L 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2t/vrA 

R-8 

0 

0  pi 

17  ±2 

14  ±  1 

23  +  2 

137  ±26 

24  ±8 

0 

0.156  Ml 

16  +  5 

12±4 

21  ±6 

114  ±  6 

24  ±5 

0 

0.313  Ml 

15  ±3 

12  ±3 

30  ±  4 

107+15 

32  ±3 

0 

0.625  Ml 

19  ±8 

12  ±1 

25  ±  4 

107  ±  5 

26  ±7 

0 

1.25  m> 

15  +  1 

16  ±3 

21  ±4 

110±  8 

33  ±  6 

0 

2.5  Ml 

14  ±2 

15  ±  4 

23  ±3 

115±  18 

21  ±7 

0 

5  M> 

20  ±3 

17±2 

27  +  9 

97  ±  16 

24  ±7 

ANALYSIS  SUMMARY 

Levene's  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 

via  log  log  regression 

N 

S 

N 

N 

N 

Slope 

1.747 

5.488 

1.229 

-27.011 

-3.444 

(Standard  error) 

(3.356) 

(2.156) 

(4.346) 

(13.426) 

(5.735) 

Y  intercept 

16.008 

12.475 

23.970 

120.355 

27.398 

(Standard  error) 

(1.323) 

(0.850) 

(1.713) 

(5.293) 

(2.261) 

S  =  Significant  (p<0.01 )  by  specified  analyses 

N  =  Not  significant 

S9 

Dose/ 

Mean  ±  Standard  Deviation  Revertants/Plate 

Test  Article 

(%) 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2uvrA 

R-8 

10 

0  Ml 

18  ±4 

12  ±1 

31  ±5 

147  ±  8 

40  ±7 

10 

0.156  Ml 

19  ±8 

16  ±  2 

31  ±4 

157  +  10 

31  ±3 

10 

0.313  Ml 

16  ±  4 

16  ±3 

35  ±6 

152+  8 

34  ±  3 

10 

0.625  Ml 

19  ±3 

14  ±  2 

29  +  8 

144  +  25 

32  ±8 

10 

1.25  Ml 

12  ±6 

10  ±3 

30  ±7 

131  ±10 

36  ±7 

10 

2.5  Ml 

12  +  2 

13  ±  3 

37  ±1 

130±  13 

31  ±8 

10 

5  Ml 

19  ±  7 

15  +  3 

33  ±1 

130  ±  21 

36  ±9 

ANALYSIS  SUMMARY 

Levenes  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 

via  log  log  regression 

N 

N 

N 

N 

N 

Slope 

-3.218 

-0.827 

3.463 

-34.435 

-0.683 

(Standard  error) 

(4.345) 

(2.556) 

(4.209) 

(11.544) 

(5.426) 

Y  intercept 

17.474 

13.863 

31.216 

151.832 

34.535 

(Standard  error) 

(1.713) 

(1.008) 

(1.659) 

(4.551) 

(2.139) 

N  =  Not  significant 
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Table  12.  Statistical  analysis  of  the  first  mutagenicity  experiment  with  R-8  from  algae 


S9 

Dose/ 

Mean  ±  Standard  Deviation  Revertants, 'Plate 

Test  Article 

(%) 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2uvrA 

R-8  from  algae 

0 

0  pi 

17±2 

14  +  1 

23  ±2 

137  ±26 

24  ±8 

0 

0.156  pi 

15  ±  1 

12  ±2 

21  ±2 

111  ±  9 

33  ±  7 

0 

0.313  pi 

15  ±  6 

14  ±5 

22  ±6 

109  ±  3 

22  +  4 

0 

0.625  pi 

12  +  8 

12  +  4 

25  ±9 

110±  16 

28  +  2 

0 

1.25  pi 

13  ±  5 

11  +  1 

15  ±3 

103+13 

26  ±  4 

0 

2.5  pi 

8  ±  0 

5  ±  2 

18  ±1 

96+7 

32  ±6 

0 

5  pi 

10  +  5 

7+3 

22  +  6 

99  ±  2 

29  +  7 

ANALYSIS  SUMMARY 

Levene's  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 
via  log  log  regression 

N 

N 

N 

N 

N 

Slope 

-9.592 

-10.751 

-3.798 

-35.838 

5.129 

(Standard  error) 

(3.497) 

(2.549) 

(4.268) 

(12.011) 

(5.014) 

Y  intercept 

15.451 

13.841 

22.169 

119.770 

26.152 

(Standard  error) 

(1.378) 

(1.005) 

(1.683) 

(4.735) 

(1  977) 

N  =  Not  significant 


S9 

Dose/ 

Mean  ±  Standard  Deviation  Revertants/Plate 

Test  Article 

J%L 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2t/vrA 

R-8  from  algae 

10 

0  M> 

18  ±4 

12  ±  1 

31  ±5 

147  ±  8 

40  ±  7 

10 

0.156  pi 

14  ±2 

10  ±  5 

30  ±  1 

126  ±  7 

38  ±  2 

10 

0.313  Ml 

12  ±4 

16  ±  2 

26  ±4 

139  ±  9 

30  ±  4 

10 

0.625  Ml 

13±2 

16  ±  1 

30  ±5 

135  ±29 

39  ±  3 

10 

1.25  M> 

10  +  6 

14  ±  4 

34  ±  5 

127  ±19 

34  ±  8 

10 

2.5  Ml 

14  +  2 

13  ±  1 

27  ±5 

146  ±11 

38±  10 

10 

5  M> 

12  ±2 

14  ±  2 

31  ±8 

119  ±  8 

39  ±  5 

ANALYSIS  SUMMARY 

Levene's  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 
via  log  log  regression 

N 

N 

N 

N 

N 

Slope 

-4.146 

1.312 

0.951 

-15.983 

2.573 

(Standard  error) 

(2.935) 

(2.632) 

(4.171) 

(13.241) 

(5.168) 

Y  intercept 

14.414 

13.184 

29.529 

138.861 

36.193 

(Standard  error) 

(1157) 

(1.038) 

(1.644) 

(5.220) 

(2.037) 

N  =  Not  significant 
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Table  13.  Statistical  analysis  of  the  first  mutagenicity  experiment  with  S-8 


S9 

Dose/ 

Mean  ±  Standard  Deviation  Revertants  Plate 

Test  Article 

i%L 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2</vrA 

S-8 

0 

0  pi 

9±3 

14  ±1 

23  ±2 

137  ±26 

24  ±  8 

0 

0.156  pi 

16  ±2 

16  ±  3 

25  ±5 

116  ±  18 

28  ±  8 

0 

0.313  pi 

17  ±  7 

12  ±  6 

20  ±  5 

125  ±  16 

27  ±  6 

0 

0.625  pi 

13  ±4 

9  ±  2 

19  ±  4 

125  ±  13 

31  ±  5 

0 

1.25  pi 

15  ±  2 

12  ±  2 

25  +  6 

121  ±  17 

32  ±  4 

0 

2.5  pi 

15  +  2 

15  +  4 

20  +  3 

117+17 

26  ±12 

0 

5  pi 

14  +  3 

10  +  3 

21  +4 

98  ±12 

34  ±  3 

ANALYSIS  SUMMARY 

Levene’s  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 
via  log  log  regression 

N 

N 

N 

N 

N 

Slope 

1.827 

-3.398 

-2.731 

-34.660 

8.910 

(Standard  error) 

(3.385) 

(2.989) 

(3.524) 

(13.751) 

(5.471) 

Y  intercept 

13.508 

13.717 

22.758 

130.042 

26.179 

(Standard  error) 

(1.335) 

(1.155) 

(1.389) 

(5.421) 

(2.157) 

N  =  Not  significant 


S9 

Dose/ 

Mean  ±  Standard  Deviation  Revertants/Plate 

Test  Article 

J%L 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2uvrA 

S-8 

10 

0  pi 

14  ±4 

12  ±  1 

31  ±  5 

147  ±  8 

40  ±  7 

10 

0  .156  pi 

15  ±  4 

11  ±3 

34  ±  4 

148  ±  7 

36  ±10 

10 

0.313  pi 

13  ±  5 

13  ±  4 

37  ±  4 

160  ±17 

39  ±  9 

10 

0.625  pi 

12  ±3 

13  ±  2 

36  ±  8 

155  ±  6 

32±  11 

10 

1.25  pi 

15  ±  6 

14  ±2 

36  ±10 

153±  9 

33  ±  4 

10 

2.5  pi 

13  ±  1 

13  ±1 

33  ±  4 

139  ±23 

30  ±  6 

10 

5  m 

10  ±3 

16  ±5 

40  ±  2 

144  ±  2 

35  ±  6 

ANALYSIS  SUMMARY 

Levene  s  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 
via  log  log  regression 

N 

N 

N 

N 

N 

Slope 

-3.308 

5.230 

6.285 

-13.334 

-7.169 

(Standard  error) 

(3.078) 

(2.156) 

(4.592) 

(10.102) 

(5.976) 

Y  intercept 

14.072 

11.694 

33.526 

153.555 

37.259 

(Standard  error) 

(1214) 

(0.850) 

(1.810) 

(3.983) 

(2.356) 

N  =  Not  significant 
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Table  14.  Statistical  analysis  of  the  first  mutagenicity  experiment  with  Swedish  Biofuel 


S9 

Dose/ 

Mean  ±  Standard  Deviation  Revertants  Plate 

Test  Article 

(%) 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2ov/A 

Swedish  Biofuel 

0 

0  pi 

17±2 

14  i  1 

23  ±2 

137126 

2418 

0 

0.156  pi 

15  ±  4 

111  5 

24  ±  6 

115116 

2813 

0 

0.313  pi 

13±5 

7  ±  4 

25  ±2 

109110 

2518 

0 

0.625  pi 

18  ±3 

10  ±  2 

23  ±7 

122120 

2818 

0 

1.25  pi 

19±3 

10±  3 

22  ±8 

155114 

2816 

0 

2.5  pi 

13  ±  5 

9  ±  2 

22  ±4 

139117 

27  ±3 

0 

5  pi 

Toxict 

Toxic 

Toxic 

Toxic 

Toxic 

ANALYSIS  SUMMARY 

Levene's  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 
via  log  log  regression 

N 

N 

N 

N 

N 

Slope 

-1.484 

-4.902 

-4.153 

45.219 

5.328 

(Standard  error) 

(5.086) 

(4.176) 

(5.895) 

(26.496) 

(7.202) 

Y  intercept 

16.363 

11.275 

24.225 

119.624 

25.523 

(Standard  error) 

(1.442) 

(1184) 

(1.672) 

(7.513) 

(2.042) 

N  =  Not  significant 

Toxict  =  See  Table  6  for  individual  plate  evaluation 

S9 

Dose/ 

Mean  1  Standard  Deviation  Revertants/Plate 

Test  Article 

Plate 

TA1535 

TA1537 

TA98 

TA100 

WP2uvrA 

Swedish  Biofuel 

10 

0  pi 

1814 

1211 

3115 

1471  8 

4017 

10 

0.156  pi 

914 

1012 

3114 

147124 

35  +  9 

10 

0.313  pi 

1515 

1115 

3315 

1331  4 

3113 

10 

0.625  pi 

1012 

1113 

3412 

123110 

3715 

10 

1.25  pi 

11 13 

1012 

3614 

126110 

3514 

10 

2.5  pi 

1412 

Toxicf 

2814 

1381  9 

3316 

10 

5  pi 

Toxic 

Toxic 

Toxic 

Toxic 

Toxic 

ANALYSIS  SUMMARY 

Levene’s  test 

N 

N 

N 

N 

N 

Dose  response  evaluated 

via  log  log  regression 

N 

N 

N 

N 

N 

Slope 

-3.981 

-2.485 

-2.917 

-21.103 

-6.209 

(Standard  error) 

(5.654) 

(5.126) 

(5.660) 

(17.739) 

(7.284) 

Y  intercept 

13.577 

11.103 

32.737 

140.253 

36.333 

(Standard  error) 

(1.603) 

(0.990) 

(1.605) 

(5.030) 

(2.066) 

N  =  Not  significant 

Toxict  =  See  Table  6  for  individual  plate  evaluation 


25 


Distribution  A:  Approved  for  public  release;  distribution  unlimited.  PA  pending  approval. 


5.0  CONCLUSION 


Amyris,  R-8,  R-8  from  algae,  Fischer  Tropsch  fuel  S-8,  and  Swedish  Biofuel  were  judged 
to  be  nonmutagenic  under  the  test  conditions  used  in  this  study;  therefore,  the  test  substances 
were  determined  to  be  negative  in  the  bacterial  reverse  mutation  assay. 
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EVALUATION  OF  FIVE  JET  FUELS  IN  THE  SALMONELLA-ESCHERICHIA 
COLU MICROSOME  PLATE  INCORPORATION  ASSAY 


I.  SRI  STUDY  NUMBER: 

II.  SPONSOR: 


Sponsor’s  Representative: 


III.  TESTING  FACILITY: 


Study  Director: 


G343-10 

Henry  M.  Jackson  Foundation  for  the  Advancement 

of  Military  Medicine 

1401  Rockville  Pike,  Suite  600 

Rockville,  MD  20852 

David  R.  Mattie,  PhD,  DABT 

Air  Force  Research  Laboratory/RHPB 

2729  R  Street,  Bldg  837 

Wright-Patterson  Air  Force  Base,  OH  45433-5707 
Phone:  937.904.9569 
Fax:  937.255.1474 
E-mail:  david.mattie@wpafb.af.mil 

SRI  International 
Biosciences  Division 
333  Ravenswood  Avenue 
Menlo  Park,  CA  94025-3493 

Edward  S.  Riccio,  BS 
Phone:  650.859.4032 
Fax:  650.859.2889 
E-mail:  edward.riccio@sri.com 


Proposed  Experimental  Start  Date:  3  March  2010 
_ Proposed  Experimental  Termination  Date:  21  April  2010 

IV.  APPROVALS: 


David  R.  Mattie,  PhD,  DABT 
Sponsor’s  Authorized  Representative 


I  Ad  QA-  /  O 
Date 


QQJAAdlO 

Date 
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V.  OBJECTIVE  AND  PURPOSE  OF  STUDY 

The  objective  of  this  study  is  to  evaluate  the  ability  of  five  bio-based  jet  fuels  to  induce 
genetic  damage  as  detected  by  the  Salmonella-E.  colU microsome  assay. 

The  purpose  of  this  study  is  to  provide  data  relating  to  the  test  substance’s  health  effects, 
environmental  effects,  or  environmental  fate  testing  regulated  by  the  U.S.  Environmental 
Protection  Agency  (EPA).  This  study,  therefore,  will  be  conducted  in  compliance  with 
40  CFR  Part  792,  Good  Laboratory  Practice  Standards  (GLP).  Testing  procedures  will 
be  consistent  with  the  Office  of  Prevention,  Pesticides  and  Toxic  Substances  (OPPTS), 
Health  Effects  Test  Guidelines,  870.5100. 

VI.  MATERIALS  AND  METHODS 
A.  Experimental  Design 

Route  of  Administration:  Dissolved/diluted  test  article  added  to  agar  containing 
test  system. 

Reason  for  Route:  Standard  route  to  administer  test  article  to  test  system  for 
geno toxic  evaluation  of  chemicals. 

Design.  A  range-finding  experiment  will  be  conducted  with  the  test  substances  to 
detennine  a  suitable  dose  range  for  the  mutagenicity  experiments.  The  range¬ 
finding  experiment  will  be  performed  with  Salmonella  tester  strain  TA100,  in 
presence  and  absence  of  a  rat-liver  metabolic  activation  system  (S9),  using  three 
plates  per  dose  level,  over  a  wide  range  of  doses.  For  the  mutagenicity 
experiments,  the  test  substances  will  be  assessed  in  two  experiments  using  five 
tester  strains  in  the  presence  and  in  the  absence  of  metabolic  activation,  with  three 
plates  per  dose  level  over  at  least  five  dose  levels  (to  be  added  by  protocol 
amendment).  The  test  substances  will  initially  be  tested  with  5%  (v/v)  S9  in  the 
S9  mix.  If  no  clear  dose-related  increase  in  the  number  of  revertant  colonies  is 
observed  with  a  test  substance,  a  10%  (v/v)  S9  mix  will  be  used  in  the  repeat 
experiment.  If  a  mutagenic  response  is  obtained  with  a  test  substance  in  the  initial 
experiment  with  the  5%  S9  mix,  the  assay  will  be  repeated  under  the  same 
conditions. 

Justification  of  Dose  Levels  Selected.  The  highest  dose  level  to  be  used  in  the 
range-finding  experiment  will  be  based  on  solubility  or  a  dose  representing  5 
pl/plate.  Dose  selection  for  the  mutagenicity  experiments  will  be  made  to  (1) 
assess  a  potential  dose-response  relationship,  (2)  include  at  least  one  dose  that 
exhibits  toxicity,  or  if  a  toxic  level  cannot  be  achieved,  (3)  contain  a  high  dose  of 
5  pl/plate,  the  recommended  maximum  test  concentration  for  a  soluble 
noncytotoxic  test  substance. 
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Cytotoxicity  Assessment.  The  test  plates  will  be  compared  with  the  control 
plates  for  their  revertant  count  and  for  the  condition  of  the  background  bacterial 
lawn.  Toxicity  is  estimated  by  several  parameters:  a  substantial  decrease  in  the 
number  of  revertant  colonies  on  the  test  plates,  clearing  or  absence  of  the 
background  bacterial  lawn  growth,  or  fonnation  of  pinpoint  nonrevertant 
colonies. 

Endpoints  Evaluated.  The  actual  numbers  of  revertant  colonies  observed  on  the 
plates  and  the  condition  of  the  bacterial  lawn  growth. 

B.  Test  and  Control  Substances 


1.  Test  Substances: 
Names  /  Lot  Nos.: 


Supplier: 

Purity: 

Physical  Descriptions: 
Storage  Conditions: 


1)  R-8  /  POSF5469 

2)  Amyris  /  POSF5630 

3)  Swedish  Biofuel  /  POSF5668 

4)  R-8  from  Algae  (Syntroleum/Sapphire)  / 
POSF5804 

5)  Fischer  Tropsch  (FT)  fuel  S-8  /  POSF4734 
Air  Force  Research  Laboratory 

Reported  by  Sponsor  to  be  greater  than  99% 

To  be  specified  in  the  final  report 
Store  at  room  temperature,  15°  to  30°C.  Keep 
containers  closed  tightly.  Use  and  store  these 
materials  in  cool,  dry,  well-ventilated  areas  away 
from  heat,  direct  sunlight,  hot  metal  surfaces  and  all 
sources  of  ignition. 


Characterization  of  Characterization,  identity,  purity,  and 

Test  Substances:  stability  of  the  test  substances  will  be  the 

responsibility  of  the  Sponsor  and  this  infonnation 
will  not  be  contained  in  the  final  report. 


Solvent 

Name: 

CAS  No.: 
Manufacturer: 

Lot  No.: 

Physical  Description: 
Storage  Conditions: 


Dimethyl  sulfoxide  (DMSO) 
67-68-5 

To  be  specified  in  the  final  report 
To  be  specified  in  the  final  report 
Clear,  colorless  liquid 
Room  temperature,  15°  to  30°C 


Characterization  of 
Solvent: 

Preparation  of  Dose 


Characterization  of  the  solvent  will  be 
obtained  from  the  manufacturer's  Certificate  of 
Analysis. 

An  aliquot  of  the  test  substance  will  be  prepared  in 
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Formulations:  the  solvent  at  a  maximum  concentration  of  0. 1 

ml/ml.  If  the  test  substance  is  not  soluble,  it  will  be 
gradually  diluted  until  solubility  is  achieved.  Once 
the  stock  concentration  is  prepared,  serial  dilution 
will  be  made  from  the  initial  stock.  All  dose 
formulations  will  be  prepared  at  room  temperature 
and  mixed  thoroughly  on  a  mixing  device  (at  least  5 
seconds)  to  ensure  homogeneity  and  adequate 
solubility.  Unless  otherwise  specified,  dose 
formulations  not  used  on  the  day  of  preparation  will 
be  stored  refrigerated  and  protected  from  light. 

They  will  be  brought  to  room  temperature  prior  to 
exposure  to  the  test  system. 

Characterization  of  Assays  to  verify  the  stability,  homogeneity,  and 

Dose  Formulations:  concentration  of  each  test  substance  in  the  vehicle 

will  be  the  responsibility  of  the  Sponsor  and  will 
not  be  contained  in  the  final  report. 

Unused  bulk  test  substance  will  be  returned  to  the 
Sponsor.  Unused  dose  formulations,  not  reserved 
for  dose  concentration  analysis,  will  be  discarded 
immediately  after  use  in  the  test  system. 

The  test  substances  and  dose  formulations  will  be 
handled  with  the  use  of  eye  protection,  gloves,  and 
a  protective  smock  or  laboratory  coat. 


Disposition: 


Test  Substance 
Handling: 


Positive  Controls  without  Activation 


For  Strains  TA1535  &  TA100: 
CAS  No.: 

Manufacturer: 

Lot  No.: 

Physical  Description: 

Storage  Conditions: 
Dose/Plate: 

For  Strain  TA1537: 

CAS  No.: 

Manufacturer: 

Lot  No.: 

Physical  Description: 

Storage  Conditions: 
Dose/Plate: 


Sodium  azide 
26628-22-8 

To  be  specified  in  the  final  report 
To  be  specified  in  the  final  report 
To  be  specified  in  the  final  report 
Room  temperature,  15°  to  30°C 
5  pg/50  pi 

9-Aminoacridine  hydrochloride 
52417-22-8 

To  be  specified  in  the  final  report 
To  be  specified  in  the  final  report 
To  be  specified  in  the  final  report 
Room  temperature,  15°  to  30°C 
50  pg/50  pi 
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For  Strain  TA98: 
CAS  No.: 
Manufacturer: 

Lot  No.: 

Physical  Description: 
Storage  Conditions: 
Dose/Plate: 


2-Nitrofluorene 

607-57-8 

To  be  specified  in  the  final  report 
To  be  specified  in  the  final  report 
To  be  specified  in  the  final  report 
Room  temperature,  15°  to  30°C 
5  pg/50  pi 


For  Strain  WP2  ( uvrA ): 
CAS  No.: 
Manufacturer: 

Lot  No.: 

Physical  Description: 
Storage  Conditions: 
Dose/Plate: 


4-Nitroquinoline  N-oxide 
56-57-5 

To  be  specified  in  the  final  report 
To  be  specified  in  the  final  report 
To  be  specified  in  the  final  report 
Frozen,  -20°  to  -10°C 
2.5  pg/50  pi 


Positive  Control  with  Activation 
Name: 

CAS  No.: 

Manufacturer: 

Lot  No.: 

Physical  Description: 

Storage  Conditions: 

Dose/Plate: 


Characterization 
of  Positive  Controls: 


2-Anthramine  (2-Aminoanthracene) 
613-13-8 

To  be  specified  in  the  final  report 
To  be  specified  in  the  final  report 
To  be  specified  in  the  final  report 
Room  temperature,  15°  to  30°C 
2  pg/50  pi  (TA98,  TA100),  4  pg/50  pi 
(TA1535,  TA1537)  &  20  pg/50  pi 
(WP2  (wvrA))  in  the  presence  of  activation 
Characterization  of  each  positive  control 
substance  will  be  obtained  from  the 
manufacturer’s  Certificate  of  Analysis. 


Solvent  for  the  Positive  Controls 
Name: 

CAS  No.: 

Manufacturer: 

Lot  No.: 

Physical  Description: 

Storage  Conditions: 


Dimethyl  sulfoxide  (DMSO) 
67-68-5 

To  be  specified  in  the  final  report 
To  be  specified  in  the  final  report 
Clear,  colorless  liquid 
Room  temperature,  15°  to  30°C 


Characterization 
of  Solvent: 


Characterization  of  the  solvent  will  be 
obtained  from  the  manufacturer's  Certificate 
of  Analysis. 
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C.  Test  System 


Test  System  Justification.  Microbial  mutagenicity  assays  are  capable  of  rapidly 
detecting  the  mutagenic  activity  of  many  materials,  including  a  wide  range  of 
chemical  classes.  Many  chemicals  that  elicit  a  mutagenic  response  in  the 
Salmonella  assay  have  been  shown  to  be  potentially  mutagenic  and  carcinogenic 
to  humans  and  laboratory  animals.  One  advantage  of  using  the  procedure  with  E. 
coli  is  that  this  strain  has  an  A-T  base-pair  at  the  critical  mutation  site  and  thus  is 
sensitive  to  some  agents  that  are  not  detected  by  the  Salmonella  strains.  Because 
microbial  mutagenicity  assays  are  short-term,  sensitive,  and  reliable  tests  for 
assessing  mutagenic  potential,  their  use  for  genotoxic  evaluation  of  chemicals  is 
appropriate. 

Indicator  Organisms 


Species: 

Salmonella  typhimurium  LT2 

Strains: 

TA1535,  TA1537,  TA98,  and  TA100 

Source: 

Dr.  Bruce  Ames,  University  of  California,  Berkeley 

Species: 

Escherichia  coli 

Strain: 

WP2  (uvrA) 

Source: 

National  Collection  of  Industrial  and  Marine 
Bacteria  (NCIMB),  Aberdeen,  Scotland 

Description  of  the  Strains.  The  Salmonella  tester  strains  have  mutations  in  the 
histidine  operon,  a  mutation  that  leads  to  a  defective  lipopolysaccharide  coat  ( rfa ), 
and  a  deletion  that  covers  genes  involved  in  the  synthesis  of  the  vitamin  biotin 
and  in  the  repair  of  ultraviolet  (UV)-induced  DNA  damage  (wvrB).  The  rfa 
mutation  makes  the  strains  more  penneable  to  many  large  molecules,  thereby 
increasing  the  mutagenic  effect  of  these  molecules.  The  uvrB  mutation  renders 
the  bacteria  unable  to  use  the  accurate  excision  repair  mechanism  to  remove 
certain  chemically  or  physically  damaged  DNA  and  thereby  enhances  the  strains' 
sensitivity  to  some  mutagenic  agents.  Strain  TA1535  is  reverted  to  histidine 
independence  by  many  mutagens  that  cause  base-pair  substitutions.  TA100  is 
derived  from  TA1535  by  the  introduction  of  the  drug  resistance  transfer  factor, 
plasmid  pKMIOl.  This  plasmid  is  believed  to  cause  an  increase  in  error-prone 
DNA  repair  that  leads  to  many  more  mutations  for  a  given  dose  of  most  mutagens 
(McCann  et  al.,  1975).  In  addition,  plasmid  pKMIOl  confers  resistance  to  the 
antibiotic  ampicillin,  which  is  a  convenient  marker  for  detecting  the  presence  of 
the  plasmid  in  the  cell  (Mortelmans  and  Stocker,  1979).  The  presence  of  this 
plasmid  also  makes  strain  TA100  sensitive  to  some  frameshift  mutagens  such  as 
ICR- 191.  Strains  T A 1 5  3  7  and  T A 1 5  3  8  are  reverted  by  many  frameshift 
mutagens.  Strain  TA98  is  derived  from  TA1538  by  adding  the  plasmid  pKMIOl, 
which  makes  it  more  sensitive  to  some  mutagenic  agents  (Maron  and  Ames, 

1983;  Mortelmans  and  Zeiger,  2000). 
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The  E.  coli  WP2  ( uvrA )  strain  carries  a  mutation  at  the  tryptophan  allele,  which  is 
an  auxotrophic  mutation  reverted  by  base-pair  substitution.  The  strain  is  deficient 
in  the  repair  of  UV-induced  DNA  damage  (uvrA)  (Bridges,  1972;  Green  and 
Muriel,  1976;  Mortelmans  and  Riccio,  2000)  and  thus  has  enhanced  sensitivity  to 
some  mutagenic  agents. 


Test  System  Identification:  The  strains  are  analyzed  for  their  genetic  markers 

and  for  the  presence  of  the  plasmid  whenever 
experiments  are  performed. 

Culture  Conditions:  The  indicator  strains  are  kept  frozen  at  -80°C  in 

nutrient  broth  supplemented  with  10%  sterile 
glycerol.  New  frozen  stock  cultures  are  made  from 
single  colony  isolates.  Cultures  are  inoculated  into 
50  ml  Oxoid  Nutrient  Broth  No.  2  (CM  67)  and 
allowed  to  sit  unshaken  for  2  to  4  hours,  then  gently 
shaken  (100  to  125  rpm)  for  about  1 1  to  14  hours  at 
37°C. 


Identification: 


Metabolic  Activation 
Supplier: 

Description: 


Preparation: 


Quality  Control: 


Plates  are  labeled  with  indelible  ink  to  identify  the 
test  substance,  the  strain,  the  dose  level,  and  the 
presence  or  absence  of  the  metabolic  activation 
system. 


Molecular  Toxicology,  Inc.,  Boone,  NC 

Aroclor  1254-induced  rat  liver  homogenate 
preparation  (S9) 

Liver  enzymes  are  induced  by  injecting  adult  male 
Sprague-Dawley  rats  with  Aroclor  1254  (500 
mg/kg)  5  days  before  they  are  sacrificed.  The  S9 
consists  of  9000  x  g  supernatant  of  liver 
homogenized  in  KC1  ( 1  g  wet  weight  of  liver  to  3 
ml  of  0. 1 54M  KC1). 

Dilutions  from  each  lot  of  S9,  ranging  from  0.2  to 
10%  in  S9  mix,  were  tested  for  their  ability  to 
activate  benzo(a)pyrene  and  2-aminoanthracene  to 
intennediates  mutagenic  to  TA100  prior  to  product 
release. 


Metabolic  Activation  The  metabolic  activation  mixture  (Ames 
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Mixture: 


et  al.,  1975;  Maron  and  Ames,  1983)  for  the 
experiment(s)  will  consist  of  the  components  and 
amounts  shown  below. 


PREPARATION  OF  METABOLIC  ACTIVATION  MIXTURE  FOR  50  ml 
Ingredient _ 5%  S9  Mix  (ml) _ 10%  S9  Mix  (ml) 


Rat  liver  S9 
(Aroclor  1254-induced) 

2.5 

5.0 

MgCl2  (0.4  M)  and 

KC1  (1.65  M)  salts 

1.0 

1.0 

Glucose-6-phosphate  (1  M) 

0.25 

0.25 

NADP  (0.1  M) 

2.0 

2.0 

Sodium  phosphate  buffer 
(0.2  M,  pH  7.4) 

25.0 

25.0 

Sterile  distilled  water 

19.25 

16.75 

D.  Experimental  Procedure 

To  a  sterile  13  x  100-min  test  tube  placed  in  a  43°C  heating  block  will  be  added: 

(1)  2  ml  of  molten  top  agar 

(2)  0. 1  ml  of  indicator  organisms  (about  10  bacteria) 

(3)  appropriate  amount  of  the  test  substance 

(4)  0.5  ml  of  metabolic  activation  mixture  or  buffer. 

This  mixture  will  be  stirred  gently,  and  then  poured  onto  plates  containing  about 
25  ml  of  minimal  glucose  agar.  After  the  top  agar  has  set,  the  plates  will  be 
incubated  at  ~37°C  for  about  48  hours.  The  revertant  colonies  will  be  counted 
after  the  incubation  period;  however,  if  the  plates  cannot  be  immediately 
evaluated,  they  will  be  refrigerated  at  ~4°C  until  they  can  be  counted. 

Concurrent  sterility,  solvent,  and  positive  controls  will  be  performed  with  each 
experiment.  Sterility  controls  will  include  separately  plating  out  each  test 
substance,  metabolic  activation  mixture,  and  buffer.  Solvent  controls  will  be 
perfonned  for  the  positive  controls  and  will  consist  of  top  agar,  bacteria, 
metabolic  activation  mixture  or  buffer,  and  50  pi  DMSO,  the  solvent  used  to 
dissolve  the  positive  control  substances.  The  solvent  control  for  the  test 
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substance,  referred  to  as  the  zero  dose,  will  consist  of  top  agar,  bacteria,  metabolic 
activation  mixture  or  buffer,  and  the  solvent/diluent  for  the  test  substance. 

Positive  controls  will  be  perfonned  with  each  strain  and  consist  of  top  agar, 
bacteria,  metabolic  activation  mixture  or  buffer,  and  50  pi  of  the  positive  control 
substance. 

E.  Data  Collection 

Control  of  Bias.  Bias  is  controlled  by  collecting  data  with  an  automated  colony 
counter  when  possible. 

Colony  Counting.  The  revertant  colonies  will  be  counted  using  an  automated 
colony  counter,  Sorcerer  Image  Analysis  System  (version  2.2)  and  the  data 
managed  through  the  Ames  Study  Manager  (version  1.21),  both  manufactured  by 
Perceptive  Instruments  (Suffolk,  England).  When  accurate  counts  cannot  be 
obtained  (e.g.,  because  of  precipitation  on  the  plates),  the  colonies  will  be  counted 
manually  using  an  electric  probe  colony  counter. 

F.  Evaluation  of  Data 

Criteria  for  Valid  Assay.  An  experiment  is  considered  valid  when  solvent 
controls  are  within  ±  10%  of  historical  limits  for  spontaneous  revertants,  when 
positive  control  mutagens  elicit  a  positive  response  (>  5 -fold  increase  over  the 
mean  value  for  the  solvent  for  the  respective  strain),  and  when  there  are  at  least 
three  nontoxic  dose  levels  (mutagenicity  experiments).  When  experimental  plates 
and  sterility  control  plates  indicate  gross  contamination,  the  results  are  not 
considered  valid  and  the  experiment  is  repeated.  In  addition,  whenever 
experiments  are  performed,  the  strains  are  analyzed  to  confirm  their  genetic 
markers  and  the  presence  of  the  plasmid.  If  anomalies  exist,  the  experiment  is 
repeated. 

Statistical  Methods.  (1)  Means  and  standard  deviation  will  be  calculated  from 
the  individual  plate  counts;  (2)  Levene's  test  (Levene,  1960)  will  be  performed  to 
detennine  if  a  significant  difference  exists  among  treatment  variances;  (3) 
treatments  will  be  compared  with  controls  by  using  a  one-tailed  Dunnett' s  t- test 
(Dunnett,  1980)  and  within-levels  pooled  variance;  and  (4)  evaluation  of  dose- 
relatedness  for  all  treatments  will  be  made  by  regression  analysis  (Draper  and 
Smith,  1981)  of  revertant  counts  versus  the  log  of  the  concentrations  (to  allow 
inclusion  of  the  zero  dose,  1  will  be  added  to  the  dose  before  calculating  the  log). 
The  significance  of  the  regression  will  be  tested  using  a  /-statistic. 

Criteria  for  Interpretation.  The  following  criteria  will  be  used  as  guidelines  for 
the  interpretation  of  the  data;  however,  the  conclusions  of  the  study  will  be  based 
upon  the  Study  Director's  evaluation  and  interpretation  of  the  data. 
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Positive.  A  test  substance  will  be  considered  a  mutagen  when  a  reproducible 
and  statistically  significant  ( p  <  0.01)  increase  in  revertants  is  observed  at  one 
or  more  dose  levels.  A  statistically  significant  (/?  <  0.01)  dose-related  increase 
in  the  number  of  revertants  will  also  be  considered  a  positive  response. 

Negative.  A  test  substance  will  be  considered  a  nonmutagen  when  the  values 
for  the  dose  levels  are  not  reproducible  or  significant  or  when  there  is  no 
statistically  significant  dose-related  increase  in  the  number  of  revertants. 

Inconclusive.  When  a  test  substance  cannot  be  identified  clearly  as  a 
mutagen  or  nonmutagen,  the  results  will  be  classified  as  inconclusive. 


VII.  REGULATORY  COMPLIANCE 

A.  Good  Laboratory  Practice  (GLP)  Compliance 

This  study  will  be  conducted  in  compliance  with  40  CFR  Part  792,  Good 
Laboratory  Practice  Standards  (GLP),  with  the  exceptions  that  the 
characterization  of  the  test  substances  (identity,  purity,  and  stability)  and  the 
supporting  analytical  chemistry  of  the  dose  fonnulations  will  not  be  provided  to 
the  testing  facility  as  this  testing  will  not  be  performed  by  the  Sponsor  nor  the 
testing  facility. 

B.  Standard  Operating  Procedures 

All  operations  pertaining  to  this  study,  unless  specifically  defined  in  this  protocol, 
will  be  performed  according  to  the  Standard  Operating  Procedures  of  the 
laboratory,  and  any  deviations  will  be  documented. 

C.  Protocol  Amendments 

All  changes  in  or  revisions  of  an  approved  protocol  and  the  reasons  for  them  will 
be  documented  and  signed  and  dated  by  the  Study  Director  and  the  Sponsor's 
Representative.  Amendments  will  be  maintained  with  the  protocol.  Verbal 
approval  for  changes  in  the  protocol  may  be  granted  by  the  Sponsor's 
Representative,  but  a  written  amendment  will  follow. 

D.  Retention  of  Records  and  Study  Samples 

All  raw  data,  the  original  protocol  and  final  report,  relevant  documents,  and 
records  specific  to  this  study  are  the  property  of  the  Sponsor  and  will  be  stored  at 
SRI  International,  333  Ravenswood  Avenue,  Menlo  Park,  CA  94025.  All  records 
will  be  maintained  for  at  least  10  years.  At  the  end  of  the  retention  period,  the 
Sponsor  will  be  contacted  regarding  further  disposition  of  these  records.  Wet 
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specimens  (e.g.,  colonies  in  agar)  and  samples  of  the  control  substances  are  not 
required  to  be  retained. 


VIII.  REPORTING 

The  final  report  will  describe  the  study  design,  procedures,  and  findings  and  will  present 
an  analysis  and  summary  of  the  data  followed  by  the  conclusions  derived  from  the 
analyses.  A  draft  report  will  be  issued  prior  to  submission  of  the  final  report. 
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Protocol  Amendment  No.  1 


PROTOCOL  TITLE:  EVALUATION  OF  FIVE  JET  FUELS  IN  THE 

SALMONELLA-ESCHERICHIA  COL1I M1CROSOMF.  PLATE 
INCORPORATION  ASSAY 


SRI  Study  Number:  G343-10 

Sponsor:  Henry  M.  Jackson  Foundation  for  the  Advancement 

of  Military  Medicine 


Sponsor’s  Representative:  David  R.  Mattie,  PhD.  DAB  I' 


This  amendment  modifies  the  following  sections  of  the  study  protocol: 

VI.  MATERIALS  AND  METHODS,  A.  ExfKrimenlal  Design,  page  2  of  12 

Add  to  the  protocol,  the  following  dose  levels  to  be  used  for  the  first  experiment  for 
mutagenicity. 

Based  on  information  derived  from  the  range-finding  experiment,  the  first 
experiment  for  mutagenicity  with  R-8,  Swedish  Biofuel,  R-8  from  Algae,  and  Fbcher 
Tropsch  fuel  S-8  will  be  conducted  at  doses  of  0.156,  0.313,  0.625,  1.25,  2.5,  and 
5  pl/plate.  Amyris  wiU  be  conducted  at  doses  of  0.005, 0.010, 0.020, 0.039, 0.078,  and 
0.156  gl/plate.  All  testing  w  ill  be  performed  in  the  presence  and  absence  of  metabolic 
activation  containing  5%  S9. 

Reason:  This  addition  to  the  protocol  is  necessary  to  establish  the  dose  levels  for  the  first 
mutagenicity  experiment  based  on  the  results  of  the  range-finding  experiment. 

Impact  on  the  study:  These  dose  levels  should  allow  for  the  assessment  of  potential 
mutagenicity  and  contain  at  least  three  nontoxic  dose  levels. 


APPROVALS 

IQ 

David  R.  Mattie,  PhD.  DABT  Date 

Sponsor’s  Representative 

Edward  S.  Riccio  Date 

Study  Director 
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Protocol  Amendment  No.  2 


PROTOCOL  TITLE:  EVALUATION  OF  FIVE  JET  FUELS  IN  THE 

SALMONELLA  -ESCHERICHIA  COL//MICROSOME  PLATE 
INCORPORATION  ASSAY 


SRI  Study  Number: 
Sponsor: 

Sponsor's  Representative: 


G343-10 

Henry  M,  Jackson  Foundation  for  the  Advancement 
of  Military  Medicine 

David  R  Mattie,  PhD.  DABT 


This  amendment  modifies  the  following  sections  of  the  study  protocol: 

17  MA  TER1ALS  AND  METHODS,  A.  Experimental  Design,  page  2  of  12 

Add  to  the  protocol,  the  following  dose  levels  to  be  used  for  the  first  experiment  for  mutagenicity 
of  Arnyris  with  strains  TAI S3S  and  TA98  in  the  absence  of  metabolic  activation 


Based  on  information  derived  from  the  first  experiment  for  mutagenicity  with 
Ainyris,  doses  for  TA1535  and  TA98  in  the  absence  of  metabolic  activation  will  be 
0.0013, 0.0025,  0.005,  0.010, 0.020,  and  0.039  Opiate. 

Reason:  This  addition  to  the  protocol  is  necessary  to  establish  at  least  three  nontoxic  dose  levels 
for  the  first  mutagenicity  experiment  under  the  selected  test  conditions.  Excessive  cytotoxicity 
was  observed  with  TA1535  and  TA98  in  the  absence  of  metabolic  activation  in  the  first 
mutagenicity  experiment 

Impact  on  the  study:  These  dose  levels  should  allow  for  the  assessment  of  potential 
mutagenicity  and  contain  at  least  three  nontoxic  dose  levels 


APPROVALS 


D  c<^/  £  /  ; 

David  R  Mattie,  PhD,  DABT 
Sponsor's  Representative 


Edward  S.  Riccio 
Study  Director 


f  4  jc- 

Date 
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Protocol  Amendment  No.  3 


PROTOCOL  TITLE:  EVALUATION  OF  FIVE  JET  FUELS  IN  THE 

SAIMONF.LLA-ESCHERICHIA  COL//MICROSOM K  PLATE 
INCORPORATION  ASSAY 


SRI  Study  Number: 
Sponsor: 


G343-IO 

Henry  M.  Jackson  Foundation  for  the  Advancement 
of  Military  Medic  tne 


Sponsor's  Representative:  David  R.  Mattie,  PhD,  DABT 


This  amendment  modifies  the  following  sections  of  the  Study  protocol: 


Vi  MA  TERIALS  AND  METHODS,  A.  Experimental  Design,  page  2  of  12 

Add  to  the  protocol,  the  following  dose  levels  to  be  used  for  the  second  experiment  for 
mutagenicity. 

Based  on  Information  derived  from  the  first  experiment  for  mutagenicity,  the 
second  experiment  for  mutagenicity  with  R-8.  Swedish  Biofnel,  R-8  from  Algae,  and 
Fischer  Tropsch  fiiel  S-8  will  he  conducted  at  doses  of 0.1 56, 0.31 3, 0.625, 1.25, 2.5,  and 
5  |il/plate.  Amvris  will  be  conducted  at  doses  of  0.0013,  0.0025,  0.005,  0.010,  0.020, 
0.039,  and  0.078  pbplatc  for  Salmonella  strains  TA1535,  TA1537,  TA98,  and  TA100 
and  at  doses  of  0.078, 0.154.0.313,0.625, 1 .25, 2.5,  and  5  pl/plate  for  E.  coll  strain  WP2 
(«vrA).  All  testing  will  he  performed  in  the  presence  and  absence  of  metabolic 
activation  containing  10%  S9. 

Reason :  This  addition  to  the  protocol  is  necessary  to  establish  at  least  three  nontoxic  dose  levels 
and  to  increase  the  level  of  metabolic  activation  to  be  used  for  the  second  mutagenicity 
experiment. 

Impact  on  the  study:  These  dose  levels  should  allow  for  the  assessment  of  potential 
mutagenicity  and  contain  at  least  three  nontoxic  dose  levels. 

APPROVALS 


0  /f.  A?  _  A-I.W  /£> 

David  R.  Mattie,  PhD,  DABT  Date 

Sponsor's  Representative 

3/i 

Edward  S.  Riccio  Date 

Stndv  Director 
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Certificate  of  Analysis!; 


Meets  ACS  Specifications 


Assay  «CHj)jSO)  (by  GC. 
corrected  tor  water) 


99  9  %  ein, 


Passes  T  esl 


0.01  %  max. 


Tillable  Acid  (meo/g) 


0.001  max 


Water  |H;QXby  coutomctry) 


0  1 1S  max 


for  quossona  on  Bis  Certifies*  c4  Aro*sis  ptoooe  ooreaet  Toe Ones  Services  at  1  SCO  M2  7537  or  90eS5S2tSI 
MaOnOroOl  Baker,  be  •  222  Red  Schod  Lane  •  Puipsrxjr),  NJO30S5  •  Phone  900  859  2151  •  Fax  ace  SM  6005 


Dimethyl  Sulfoxide 


AR®  (ACS) 


MaUlncksndt' 


Product  No.  4948 
Lot  No.  H41J06 
Release  Date  10/05/2009 


Meals  AC  S  Specification 


Assay  ((CMjJySO)  (by  GC. 
corrected  for  water) 


99  9  %  trin 


99  9% 


Appearance  (deer,  colorless 
fafad) _ 


Passes  Test 


Passes  Test 


Residue  alter  Evaporation 


0  01  %  max 


<0001  % 


T arable  Aod  (meo/g) 


0  001  max 


0  0002 


Water  (HjOJfby  ooulcmetry) 


0.1  %  max 


006% 


For  Laboratory.  Research  c r  Manufacturing  Use 
Country  of  Origin;  USA 


Fcr  quesaem  on  Bis  Cartacau  or  Analysis  pUeseoooadTechrical  Seniors  at  l-ect>  5B2  2337  or  900459-2151 
Marine* rodl  Baker.  he  •  222  Red  School  Lane  ■  PhUpstug  MJ  OSSfi 5  ■  Phone  BOIS59  21S1  -  Fax  90S  *59  *905 


Dimethyl  Sulfoxide 

AR®  (ACS) 


Product  No.  4948 
Lot  No.  E32H05 
Release  Date  08/09/2007 


Mitllnckrodl 


99  9% 


Appearance  (dear,  colorless 
Squid) _ 


Passes  Test 


Residue  alter  Evaporation 


For  Laboratory.  Research  or  Manufacturing  Use 
Country  of  Origin:  USA 
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Certificate  of  Analysis 

J  StGMA-ALOmCH' 


Product  Name 

2-Nitrofluorene. 

98% 

Product  Number 

N 16754 

Product  Brand 

ALDRICH 

CAS  Number 

607-57-8 

Molecular  Formula 

C13H9NQ2 

Molecular  Weight 

211.22 

TEST 

LOT  S43858  RESULTS 

QC  Acceptance  date 

14-AUG-2007 

APPEARANCE -COLOUR 

YELLOW-TAN 

APPEARANCE  -  STATE 

POWDER 

ELEMENTAL  ANALYSIS  -  CARBON 

740% 

ELEMENTAL  ANALYSIS  -  HYDROGEN 

43% 

ELEMENTAL  ANALYSIS  -  NITROGEN 

6  6% 

HPLC  -  PURITY 

97.9% 

IR  SPECTROSCOPY  -  FT1R  SPECTRUM 

CONFORMS  TO  STRUCTURE 

o^-' 


Claudia  Moyer.  Manager 
Quality  Control 
Steinheim  Germany 
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Certificate  of  Analysis 

S/GMA  -ALORICH 


Product  Name 

Product  Number 
Product  Brand 
CAS  Number 
Molecular  Formula 
Molecular  Weight 


9- Amino  acridine  hydrochloride  monohydrale, 
98% 

A38401 
ALDRICH 
52417-22-8 
Ci3HioN2  HCI  HiO 
24871 


TEST 

APPEARANCE 

INFRARED  SPECTRUM 
TITRATION 

HIGH  PRESSURE  LIQUID 
CHROMATOGRAPHY 

TITRATION 

PRODUCT  CROSS 

REFERENCE  INFORMATION 
QUALITY  CONTROL 
ACCEPTANCE  DATE 


Barbara  Rajzer.  Supervisor 
Quality  Control 
Milwaukee.  Wisconsin  USA 


SPECIFICATION 

YELLOW  OR  YELLOW-GREEN 

POWDER 

CONFORMS  TO  STRUCTURE 
97  5%  - 102.5%  (WITH  AGN03) 
97  5%  (MINIMUM) 

TYPICALLY  3%-8%  H20  (WITH 
"KARL  FISCHER  RGT) 


LOT  07620TD  RESULTS 

YELLOW  POVWER 

CONFORMS  TO  STRUCTURE. 
96.7%  (WITH  SILVER  NITRATE) 
99.9% 

7  0%  H20  (WITH  “KARL  FISCHER" 
REAGENT) 

REPLACES  PROOUCT  NUMBER 
All  35 

DECEMBER  2005 
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Certificate  of  Analysis 

J  SH3MA-ALDfVO-t 


Product  Name 

Product  Number 
Product  Brand 
CAS  Number 
Molecular  Formula 
Molecular  Weight 

TEST 

APPEARANCE 

INFRARED  SPECTRUM 
ELEMENTAL  ANALYSIS 

HIGH  PRESSURE  LIQUID 
CHROMATOGRAPHY 

SOLUBILITY 

PRODUCT  CROSS 

REFERENCE  INFORMATION 
QUALITY  CONTROL 
ACCEPTANCE  DATE 


2-Arr*noanthr  scene, 

96% 

AMMO 

ALDRICH 

613-13-8 

CtaHiiN 

193.24 

SPECIFICATION 

GOLD  TO  TAN  TO  OUVE  GREEN 
POWDER 

CONFORMS  TO  STRUCTURE  AND 

STANDARD 

CARBON  83  1%-91  8% 

NITROGEN  6  9%-  7.6% 

95.5%  (MINIMUM) 


LOT  12317CE  RESULTS 
GREEN-GOLD  POWER 

CONFORMS  TO  STRUCTURE. 

CARBON  86.7% 

NITROGEN  7  0% 

99.9% 


REPLACES  PRODUCT  NUMBER 
A1381 

MARCH  2006 


50MG/ML(5%),  DMF:  CLEAR  TO  5%,  DMF;  OPAQUE.  DARK  GREEN 
OPAQUE.  YELLOW  SOLUTION 


Quality  Control 
Milwaukee.  Wisconsin  USA 
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Certificate  of  Analysis 

SIGMA  -  ALOmOf 


Product  Name 

Sodium  azide. 

ReagantPtus* ,  e99  5% 

Product  Number 

S2002 

Product  Brand 

SIAL 

CAS  Number 

26628-22-8 

Molecular  Formula 

NaNs 

Molecular  Weight 

65.01 

TEST 

SPECIFICATION 

LOT  098K0052  RESULTS 

APPEARANCE 

WHITE  POWDER 

CONFORMS 

PURITY  BY  TITRATION 

>  OR  =  99.5% 

99.8%  (SUPPLIER  TEST  RESULT) 

RECOMMENDED  RETEST 

5  YEARS 

SEPTEMBER  2013 

QC  RELEASE  DATE 

SEPTEMBER  2008 

PROOUCT  CROSS  REFERENCE 

INFORMATION 

REPLACEMENT  FOR  ALDRICH 
#199931 

Rodney  Burbach.  Manager 
Quality  Control 


St  Louis.  Missoun  USA 
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Certificate  of  Analysis 


Product  Name 

4-Nilroquinoline  W-oxide 

Product  Number 

N8141 

Product  Brand 

ALDRICH 

CAS  Number 

56-57-5 

Molecular  Formula 

C9H6N2O3 

Molecular  Weight 

190  16 

Storage  Temp 

-20*C 

TEST 

SPECIFICATION 

LOT  03SK1332  RESULTS 

Appearance  (Color) 

Yellow  lo  Brown 

Yellow 

Appearance  (Form) 

Powder 

Powder 

Solubility  (Turbidity) 

Clear  to  Slightly  Hazy 

Clear 

Solubility  (Color) 

Yellow  to  Orange 

At  25  mg/ml  in  acetone 

Yellow  with  an  Orange  Cast 

Carbon 

55.4  -  58.3  % 

56.8% 

Nitrogen 

14.4  - 15.1  % 

14.7% 

Purity  (HPLC) 

*98% 

99% 

Specification  Date: 

MAR  2009 

Date  of  QC  Relcaso: 

APR  2009 

Print  Date: 

APR  21  2009 

Rodney  Burbach.  Manager 
Quality  Control 
Si  Louis.  Missoun  USA 
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APPENDIX  C.  HISTORICAL  VALUES  FOR  SPONTANEOUS  REVERTANTS  AND  POSITIVE 

CONTROLS 


(Note:  Historical  data  includes  GLP  studies  conducted  at  SRI  International 

from  1/05  to  3/10) 
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HISTORIC  AL  VALUES 

FOR  SPONTANEOUS  REYERTANTS  AND  POSITIVE  CONTROLS 


Strain 

TA1535 

Spontaneous 

Revertant: 

5-35 

TA1537 

1-20 

TA9S 

10-45 

TA100 

90-210 

WP2mrA 

10-50 

Strain 

TA1535 

Positive  C  ontrol 
'odium  azide 

S9  (%) 

0 

Dose  Plate 

5  ng 

Ranste 

780  -  2680 

TA1537 

9-ammo  acndme 

0 

50  pg 

108  -  800 

TA9S 

2-mtrofluorene 

0 

5  pg 

640  -  2791 

TA100 

sodium  azide 

0 

5  Mg 

S60  -  2630 

WP2*nrA 

4-Nitroqumolme- 

N-oxide 

0 

2.5  Mg 

1285-4511 

TA1535 

2-anduamme 

5/10 

4  Mg 

215-652/180-500 

TA1537 

2-antfcramme 

5/10 

4  Mg 

265-920025-710 

TA98 

2-anJfci'amme 

5/10 

2  Mg 

S65-3905  805-2790 

TA100 

2-amtramme 

5/10 

-  Mg 

1065-4800  1005-3085 

WP2mrA 

2-an.tii  amine 

5/10 

-0  Mg 

225-920/140-775 
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Table  A-1.  Amyris  plate  counts 


SrudvName:  G343-10  lAmynsi 

Espenment  Ranee  Fader  G343-10  (Amyris  POSFS630) 

Assay  CocdinocB  Place  axarpocanoo  assav 

Without  metabolic  activation 


Saam 

Compound 

Dose  level 
per  plate 

Mean 
revenants 
per  plate 

Standard 

Deviance. 

Kano 

treated 

solvent 

Indmduai  revenan 
colony  counts 

TA100  Ajdvtts  (POSF56JO) 

0.156  Ml 

65.0 

9.5 

0.6 

55  H.  74  H.  66  H 

0313  Ml 

64.3 

20.0 

0.6 

57  L  49  L  87 1 

0.62$  Ml 

57.7 

ns 

0.5 

63I44L66I 

1.25  Ml 

0.0 

0.0 

0.1 

0101,01 

23  Ml 

0.0 

0.0 

0.0 

0101.01 

5  ul 

0.0 

0.0 

0.0 

0I0L0I 

DMSO 

1143 

4.0 

118.110.115 

Untreated  Control 

128.2 

11.4 

134. 109. 130. 129. 139 

TA100 

SA 

5  ae 

1510.7 

33.4 

13.2 

1495. 1549.  i-a&S 

TA100 

DMSO 

- 

10S.7 

12.7 

0.9  117.92.108 

Key  to  Positive  Controls 

Key  to  Place  Posat  Codes 

SA 

DMSO 

SodrjmAa.de 

Dimethyl  Sulfoxide 

H  Utmng  lawn 

I  Hcpotm  colonies 

With  metabolic  activatiou  (5°o  S-9) 


Sradv  Code:  G343-10 1 Annus  i 
Dace  Hated  3  3.  2010 
Date  Counted:  3  52010 


Sfrair. 

Compound 

Dose  level 
per  plate 

Mean 
revettams 
per  plate 

Standard 

Deviation 

Kano 

treated 

solvent 

Indniduai  rev  man 
colony  counts 

TA100 

Aarris  (POSF5630) 

DMSO 

0.156  Ml 
0313  Ml 
0.625  Ml 
1.25  Ml 

15  Ml 

5  |il 

54.0 

60.0 

0.0 

1.7 

0.0 

0.0 

123.0 

5.6 

26.0 

0.0 

2.9 

0.0 

0.0 

2.6 

0.7 

0.5 

0.0 

0.0 

0.0 

0.0 

85E^8R89H 

30L76L74I 

0101,01 

5101,01 

010L0I 

0101,01 

126. 127. 131 

TA100 

IAN  (pH  S9) 

2  as 

4W.3 

261.8 

36.8 

5010.4574.4541 

TA100 

DMSO(+S9) 

- 

144. 7 

2.3 

1.1 

141 146. 146 

Key  to  Posinve  Controls 

Key  to  Plate  Postav  Codes 

IAN  (5*  •  S9) 

I-Armnoanihncere  (5*'« 

S9) 

H  Thmmnf  lawn 

DMSO  (-S9) 

Danethyl  Sulfoxide  -S9 

I  Pmpotns  colonies 
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Table  A-2.  R-8  plate  counts 


Study  Name:  &343-10  (R-S) 

Exper-ment  Range  Fmder  G343-10  (R-8  POSFS469) 

Assay  Coalmans  Plate  iixanxxuneo  assay 

Without  metabolic  activation 


Study  Code  G343-10(R-8) 
Date  Plated:  3,3  2010 

Date  Counted:  3  5  2010 


Strain 

Compound 

Dose  level 
per  plate 

Mean  Standard 

revenants  Deviation 
per  plate 

Ratio 

treated 

solvent 

Inctuduai  rev  man 
colony  counts 

TA100  R-S  iTOSF‘469) 

0.156  (il 

103.7 

7.1 

0.9 

105N.96N.110N 

0313  Ml 

1153 

9.0 

1.0 

105  N. 121 N.  120  N 

0.625  Ml 

1043 

7.3 

09 

113N.98N.  102  N 

1.25  (d 

S7.7 

4.6 

0.8 

85N.S5N.93N 

15  (il 

91.7 

170 

OS 

79N.111N.85N 

5(il 

S3.0 

12J 

0.7 

81N.72K96N 

DMSO 

1143 

4.0 

1  IS.  110. 115 

Untreated  Control 

1202 

11.4 

134. 109. 130. 129. 139 

TAIOO  SA  5(i*  1510.7  33.4  13.2  1405. 1549. 148S 


TAIOO 

DMSO 

- 

105.7 

117 

0.9  117.92.108 

Key  to  ibunve  Controls 

Key  to  Plate  Postnx  Codes 

SA 

DMSO 

Sodium  Azide 

Dtmetfcvi  Sulfoxide 

N  Normal  background  lawn 

With  metabolic  activation  (5°  o  S-9) 


Strain 

Compound 

Dose  level 
per  plate 

Mean 
revenants 
per  plate 

Standard 

Deviation 

Ratio 

treated 

solvent 

Indroidnal  revertam 
colony  counts 

TAIOO 

R-8  (POST 5469)  0.156  Ml 

0313  Ml 
0.625  Ml 
1.25  Ml 

25  Ml 

5  Ml 

DMSO 

116' 

113.7 

119.3 

108’ 

1113 

JJJJ 

128.0 

18.6 

123 

7.8 

4.5 

15.9 

153 

2.6 

0.9 

0.9 

0.9 

0.8 

0.9 

09 

119N.97N.  134  N* 

116N.  10SN.132N 
117N.12SN.113N 

113  N.  1O4N.109N 

93 N,  120 N.  121 N 
108N.98N.128N 

126. 127. 131 

TAIOO 

2AN(p**S9)  2  mb 

47083 

261.8 

36.8 

5010.4574.4541 

TAIOO 

DMSO  (+59) 

144.7 

23 

U 

142. 146. 146 

Key  to  ifcstnve 

Controls 

Key  to  Plate  Posax  Codes 

2AN(5\S9) 

2-Amirxantbracene  (5*  =  S9) 

N  Normal  background  lawn 

DMSO  (-S9) 

I^taethyl  Sulfoxide  -S9 
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Table  A-3.  R-8  algae  plate  counts 


Study  Kama:  G343-10  (R-S  algae) 

E’-par.irtT.r  Range  Fmder  G343-10(R-S  from  algae  POSF?804) 

Assay  Goodmans  Plate  mcocpocanoc  assay 

Without  metabolic  activation 


Studs-  Code  G343-10  (R-B  algae) 
Date  Hated  3  3  2010 
Date  Counted:  3  5  2010 


Strain 

Compound 

Dose  level 
per  plate 

Mean 
resenann 
per  plate 

Standard 

Deviance 

Pjno 

treated 

solvent 

Inindual  revanani 
colony  counts 

T410O  R_s  frwn  ^ 

1A1UU  (POSF5804! 

0.156  Ml 

9S.7 

8.6 

0.9 

97N.91N.108N 

0.313  pi 

1010 

3.6 

09 

105  K  10ON.  98  X 

0.625  pi 

94.0 

6.1 

0.8 

101N.91N.90N 

1.25  pi 

103.0 

8.5 

0.9 

111K94X.104X 

15  pi 

S9.0 

5.6 

0.8 

94  N.  90  N.  83  N 

5  pl 

99.7 

6.5 

0.9 

106PK93PK100PN 

DMSO 

1143 

4.0 

118.110.115 

Untreated  Control 

128.2 

11.4 

134. 109. 130. 129. 139 

TA100  SA  5  ag  1510.7  33.4  13.2  1495.1549. 148$ 


TA100 

DMSO 

- 

105. 7 

117 

0J>  117.92,108 

Key  to  Sostnve  Controls 

Key7  to  Plate  Po-:rfh.  Codes 

SA 

DMSO 

Sodrain  .Azide 

Dimethyl  Sulfoxide 

Normal  background  iawc 

P  Heapttate  seen  as  oil  like  droplets 

With  metabolic  activation  (5°  6  S-9) 


Scran 

Couponed 

Dose  level 
per  plate 

Mean 
revertants 
per  plate 

Standard 

Deviahoc 

Ratio 

treated 

soh'ait 

Iniaidual  revenanr 
colony  counts 

TA100 

R-S  from  algae 
(POSFS804) 

DMSO 

0.156  pl 

0.313  pl 
0.625  pl 
1.25  pl 

15  pl 

5  |il 

109.3 

113.0 

119.3 
123.0 
1000 

94.3 
128.0 

9.8 

14.0 

7.0 

1.7 

10.1 

113 

2.6 

0.9 

0.9 

0.9 

1.0 

0.8 

0.7 

98N.115K.115N 

105  N.  131 N.  109  N 

120  N.  112  K  126  N 

124  N.  121 N.  124  N 

109  N.  102  N.  S9X 

1WPN.97PN.S2PN 

126. 127. 131 

TAIOO 

2AN(p*»S9) 

2  ug 

4708.3 

261.8 

36.8 

5010.4574.4541 

TAIOO 

DMSO  (-S9) 

- 

144.7 

2.3 

1.1 

'  141 146. 146 

Key  to  Positive  Controls 

Key  to  Plate  Postfx  Codes 

2AN(5\S9) 

2-Anumatithncene  (5% 

S9) 

N  Noctnal  back  around  lawn 

DMSO  (+S9) 

Duaetkyl  Sulfoxide  -S9 

?  fteopiQte  seen  as  ail  like  droplets 
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Table  A-4.  S-8  plate  counts 


Study  Name:  G343-10  (S-8) 

Evger-menr  Range  Fade  G343-10(S-S  POSF4"34) 

Assay  Coodtncms  Plate  incorporation  assay 

Without  metabolic  activation 


Strain 

Compound 

Dose  level 
per  plate 

Mean 
revenams 
per  plate 

Standard 

Deviation 

Ratio 

treated 

solvent 

Individual  revertan 
colony  counts 

TA100  S-8(POSF4?34) 

0.156  Ml 

1043 

14.6 

0.9 

P4N,  121 N.  PS  N 

0.313  pi 

112.0 

1.0 

1.0 

113N.111N.112N 

0.625  Ml 

108.0 

3.0 

0.9 

111N.10SN.  105N 

1.25  pi 

1033 

9.0 

0.9 

112N.1C4KP4N 

15  pi 

SS.7 

4.7 

0.8 

85N.87N.P4N 

5pl 

99.0 

7.5 

0.9 

PIN.  100  N.  106  N 

DMSO 

1143 

4.0 

118.110.115 

Untreated  Control 

1212 

11.4 

134. 10P.  130. 12P.  13P 

TA100  SA 

5  U.E 

1510.7 

33.4 

13.2 

14P5. 154P.  I-SS 

TAIOO  DMSO 

- 

105.7 

12.7 

09 

117.  PI  108 

Key  to  Positive  Controls 

Key  to  Plate  PostS*  Codes 

SA  S0damA2.de 

DMSO  Dimethyl  Sulfonate 

N  Normal  background  lawn 

Studs-  Code  G343-10  (S-S) 
Date  Plated:  3  3  2010 
Date  Counted:  3  5  2010 


With  metabolic  activation  (5°  6  $-9) 


Strut: 

Compound 

Dose  level 
per  plate 

Mean 
rev  grants 
per  plate 

Standard 

Deviation 

Ratio 

treated 

solvent 

Individual  revertan 
colony'  counts 

TAIOO 

S-8  (POSF4734) 

.156  pi 

126.3 

113 

1.0 

113N.130N.  136  N 

0313  pi 

131.0 

113 

1.0 

132N.142N.11PN 

0.625  pi 

1333 

123 

1.0 

11PN.13PN.142N 

1.25  pi 

132.0 

10.1 

1.0 

141 N.  134  N.  121 N 

23  pi 

1303 

15.0 

1.0 

13IN.145N.115N 

5  |U 

124.0 

53 

1.0 

127  N.  127  N.  11SN 

DMSO 

128.0 

2.6 

126. 127. 131 

TAIOO 

2AN(5MSP)  2  Pf  4708.3 

261.8 

36.8 

5010.4574,4541 

TAIOO 

DMSO  (+5P)  -  144.7 

2.3 

1.1 

142. 146. 146 

Key  to  Positive 

Controls 

Key  to  Plate  Posts*  Codes 

2AN(5'.SP) 

’-Armnoantfaracene  (5%  SP) 

N  Normal  baiground  lawn 

DMSO  (-SO)  Dimethyl  Sulfovtde  -SP 
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Table  A-5.  Swedish  Biofuel  plate  counts 


Study  Name:  G343-10  (Swedish) 

E^penoent  Ranee  Fsnder  G343-10  (Stredisb  Biofuel  POSFF66S) 

Assay  Goodmans  Place  incarpocaboo  assay 

Without  metabolic  activation 


Study  Code  G343-10  (Swedish) 
Dace  Placed;  3  3  2010 
Date  Counted:  3  52010 


Strain 

CoGaporjEfl 

Dose  level 
per  plate 

Mean 
revmuns 
per  plate 

Standard 

Deviation 

Ratio 

treated 

solvent 

Inindnal  reveroni 
colony  counis 

T11M  Swedish  Biofuel 

(POSF566S) 

0.156  pi 

104.7 

16J 

0.9 

123N.93N.9SN 

0.313  pi 

109  7 

SJ 

1.0 

105N.105N.119N 

0.625  pi 

94.7 

4.9 

0.5 

98  N.  97  N.  89  N 

1.25  pi 

1117 

11.6 

1.0 

132 N.  Ill N.  113 N 

15  |il 

U1J 

14.5 

1.0 

95N.124N.115N 

5  Jd 

52. 3 

10.5 

0.7 

70R90RB7H 

DMSO 

114.3 

4.0 

1  IS.  110. 115 

Untreated  Control 

1252 

11.4 

134. 109. 130. 129. 139 

TAIOO  SA  5  (is  1510.7  33.4  13.5  14PS.154P.148S 


TAIOO 

DMSO 

- 

105.7 

12.7 

0.9 

117.92.108 

Key  co  Positive  Controls 

Key  to  Place  PostSt  Codes 

SA 

DMSO 

Sodium  Aads 

Dimethyl  Sulfoxide 

Notcal  background  lawn 

H  Thanmn?  lawn 

With  metabolic  activation  (5®  6  S-9) 


Strain 

Compound 

Dose  level 
per  plate 

Mean 
revertams 
per  plate 

Standard 

Deviation 

Ratio 

treated 

solvent 

Ituhudual  revertan 
colony  counts 

TAIOO 

Swedish  Biofnel 
(POSF566S1 

DMSO 

0.156  pi 

0313  pi 
0.625  pi 
1.25  pi 

15  |il 

5  Jil 

1250 

132.7 

133.7 

1107 

110.0 

1250 

14.7 

8J 

12J 

10.0 

9.3 

15.6 

2.6 

1.0 

1.0 

1.0 

1.0 

0.9 

0.9 

112N.141N.131N 

12SN.12SN.142N 

143 N.  13$ N.  120 N 

142  K  123  N.  127  N 

117N.  115 N.  ICON¬ 
IC!  R  ICO  R  12S  H 

126. 127. 131 

TAIOO 

2AX  (p*e  S9) 

2(ie 

4705.3 

261.8 

36.5 

5010.4574.4541 

TAIOO 

DMSO  (-S9) 

- 

144.7 

23 

1.1 

141 146. 146 

Key  eo  Positive 

Controls 

Key  no  Piate  Posm  Codes 

2AN  (5%  S9) 

C-AiranoimfanceQe  (5' 

»S9) 

Nottrnl  hack  around  lawn 

DMSO  (— SP)  Cameihyl  Sulfoude  -SP  H  Thimine  lawn 
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Table  E-1.  Amyris  plate  counts 


Study  Name:  G343-1Q  (Amyns)  Study  Cods:  G343-10  (Amyris] 

Expsntrsn*  1st  Muossciaty  G343-10  Positive  Controls  DitsPlirsd:  3  162010 

.Assay  Condruons  Plats  incorporation  assay  DxteCcuarsd  3  IS  201C  to3  19  2010 

Without  metabolic  activation 


Struts 

Compound 

Doss  levsl 
papists 

Mud 

zv.’traua 

p*r  p  Law 

jfandard 

Dwruban 

Kitic 

esusd 

solvent 

Individual  rsvsrrant 
solcny  comes 

TA1535 

SA 

V? 

20/7.  J 

110.0 

10X6 

2075. 1890,  20S8 

TA1537 

9.AA 

30  ug 

204.0 

417 

19.1 

173. 233. 1S4 

TAPS 

INF 

3Pg 

11390 

140.0 

6V3 

1037. 1313. 1127 

TA1P0 

SA 

3Pg 

1701.7 

09.3 

16.2 

1883, 1728.  1732 

WPInrrA 

iNQO 

13  pg 

21 M  7 

240.0 

64.2 

2098. 2434. 1930 

TA1535 

DMSO 

— 

12.7 

13 

1.0 

10. 14, 14 

TA1537 

DMSO 

- 

7J 

13 

0.7 

3.7.10 

TAPS 

DMSO 

- 

2X3 

7.6 

1.4 

25.30.13 

TA1M 

DMSO 

- 

12XJ 

7J 

l.l 

131, 116. 123 

WPlnrrA 

DMSO 

- 

300 

40 

0.9 

34. 30. 26 

TA1535* 

SA 

5  H-S 

34A0 

09.4 

90.9 

783.811.930 

TAPS* 

’NT 

3  M 

73X0 

77.9 

41.0 

720. 697. 842 

TA1535* 

DMSO 

- 

0.0 

2.6 

0.9 

3. 10. 9 

TAPS* 

DMSO 

- 

107 

XI 

1.0 

2116.18 

Ksy  tc  Pcstavs  C  octrois 

Kay  to  Plats  Postfix  Codss 

SA 

5c<tsnu  Asds 

N  Nomil  bids  ground  Ina 

9AA  9-  Amino  a  oafiM  hydrocilarids  H  Thin— g  lawn 

IN:  3-Nitrofhsotsos  I  ftnpoiat  :c  lotus  t 

4NQO  +-Nitroquuic  1ms  N’-oxs  ds 

DM50  Etmscbyi  sulfcxsdi 

*  Cancels  fiat  tbs  ra-tsst  cu  3  23  10  das  to  an  msufuciact  mira'csc  c:  ncntoxic  doss 

bnls 


With  metabolic  activation  (5?  o  S-9) 


Strain 

Compound 

Doss  levsl 
pa  plats 

Muo 

ramra 

wrpjis 

Standard 

Dsrruban 

Ride 
csitsd  / 

solvent 

Individual  rsvsrant 
colons'  comes 

TA1535 

2AN  (5H  SP) 

4  H-g 

3970 

410 

XU 

415.427.349 

TA1537 

UR  (5H  Sf) 

■♦pg 

477. J 

47.3 

46.2 

515,493.424 

TAPS 

IAN  (5H  SP) 

-Pg 

237X3 

443.7 

62.6 

2288. 2781  1956 

TA140 

2AN  (5H  SP) 

-Pg 

J?  900 

207.2 

29.7 

4*269.  3828.  3497 

WPlnrrA 

IAN  (5H  SP) 

20  ug 

307.7 

29.4 

n.v 

528,521.474 

TA1535 

DMSO  (-SP) 

- 

10.0 

10 

0.0 

8. 12. 10 

TA1537 

DMSO  (-SP) 

- 

9.7 

4-3 

0.9 

14.  5. 10 

TAPS 

DMSO  (-SP) 

- 

JXO 

2.0 

1.0 

33.37.33 

TA1M 

DMSO  (-SP) 

- 

142-1 

2X0 

l.l 

119. 143. 163 

WPIuttA 

DMSO  <-SP) 

- 

30.7 

9.0 

0.7 

30.40.22 

Ksy  to  Pcssr.  s  C  octrois 


Ksy  to  Plats  Postfix  Codss 


CAN  ( }• .  59)  2*AaMOM&rae«M  (3%  S9) 
DM50  (-59)  Dtmediyl  Sulfcnade  -59 


N  Normal  background  lawn 

H  Thiii— ,c  lawn 
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Table  E-1  (continued).  Amyris  plate  counts 


Study  Nina  G343-10  (Assyria)  Study  Cod*:  G343-10  (Amyris ; 

Exparuasor:  lstMusstniaty  G343-10  (Amyris  POSF5630)  D*t»  Pl«»d:  3  16  -010 

Assay  Conditions  Piata accrpcraCca may  Data  Ccuatad:  3T8  2010  to  3  192010 

Without  metabolic  activation 


Straus 

Compound 

3cs«  loval 
par  plain 

Mmd 

:r:nair. 

psrpj* 

Standard 

Dv.-ucsan 

Ratic 
cnassd  / 

solvent 

Individual  rsvsrtant 
colony  ccrocs 

TA1535* 

Amyris  (POSFS630) 

0  0013  pi 

//J 

43 

3.2 

11.7.16 

0.0023  ul 

33.7 

13 

3.2 

8.9. 18 

0.003  pi 

11.7 

13 

1.2 

10.11,14 

0.01  pi 

310 

10 

3.1 

12N.15N.9N 

0.02  pi 

9.0 

10 

3.0 

12H.6K.9H 

0.039  pi 

7.7 

19 

0.0 

6H.6H.  11  H 

DMSO 

9-3 

13 

7.11.9 

Untreated  Control 

&6 

j  7 

7.12,9.10.3 

TA153? 

Amvrr:  (POSF5630) 

0.003  pi 

A? 

13 

0.0 

10.  3.11 

0.01  pi 

7.7 

13 

6.7 

8. 10. 3 

0.02  pi 

b.1 

11 

0.6 

4N.3N.  ION 

0.039  ul 

7.7 

13 

0.7 

5  H.  EH.  10H 

0.078  pi 

3.0 

10 

O.  J 

IH.3H.5H 

01 36  til 

IS 

3-3 

0.3 

IH.0H.3K 

DMSO 

10.7 

13 

8. 14. 10 

fair  rated  Control 

303 

19 

10. 8.  7. 12. 14 

TAW* 

Amyri:  (POSF5630) 

0  .0013  pi 

33J 

307 

3.2 

19. 12. 33 

0.0023  pi 

307 

4.0 

3.3 

18.18. 26 

0.003  pi 

30J 

07 

3.0 

26.13, 14 

0.01  pi 

33.0 

3.7 

0.7 

12N.12N.  13  N 

0.02  pi 

33.3 

4.0 

0.9 

19H.16H.  11H 

0.039  pi 

33-0 

17 

0.7 

12  H.  13  K,  12  H 

DMSO 

300 

4.0 

18, 14.  22 

Untreated  Control 

300 

43 

1123.20.11.17 

TAltO 

Amyri:  (POSFS630) 

0.003  pi 

3000 

343 

3.0 

1W,  121. 93 

0.0 1  pi 

333.3 

317 

3.0 

127. 104. 106 

0.02  pi 

97-3 

13 

0.9 

95N.97N.  100  N 

0.039  pi 

090 

341 

0.0 

74H.91H.102H 

0.078  pi 

74-3 

9.7 

0.7 

83  H.  66  H,  72  H 

0.136  ul 

03J 

04 

O.H 

7SH.S9H.B9H 

DMSO 

309.7 

03 

106. 119. 104 

Untreated  Control 

337.4 

37.3 

143. 124. 164. 120. 136 

WP’uttA 

.Amyri:  (POSF5630) 

0.003  pi 

30. J 

4.0 

0.0 

30.2127 

0.0 1  pi 

39.3 

jj 

0.9 

26. 29. 33 

0.02  pi 

30J 

SI 

0.0 

26. 23. 30 

0.039  pi 

33.0 

07 

0.9 

23.41.27 

0.078  pi 

340 

10 

0.7 

21 23. 27 

0.136  ul 

37.0 

10 

O.H 

22N.26N.  33  N 

DMSO 

317 

17 

29.40, 32 

Untreated  Control 

303 

7.4 

23.30.38.31.19 

Eav  to  Plats  Postfix  Codas 

Strauss  ra-tastsdtntaiifiiunnr  iosalavsis  cm  3  33  IC  dra  to  an  sasuiEissa:  X  Nonna]  bickgn:uad  Inn 

neusbar  of  asntcsuo  dcsalareb  H  Thisunss  laum 


I  Pmpam.:  colonies 
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Table  E-1  (continued).  Amyris  plate  counts 


Study  N'icjj  G343-10  (Amvns)  Study  Coda:  G343-10  (Aniym) 

7 TT*niranr  luMuagmicity  G343-10  (Anyris  POSF5630)  Di»  Plated:  J16  -010 

Ai-jy  Condrac os  Pitts  acc^csBcs  uur  Data  Counted:  3 1  IS-  — 01C  eo3  19  2010 

With  metabolic  activation  (5%  $-9) 


Strain 

Cctupound 

Dess  level 
par  plate 

Mam 

revertanr. 
per  plus 

Standard 

Dv.tuQon 

Rape 

treated/ 

solvent 

Individual  revsrtant 
colony  cctass 

TA1535 

Amyrr  (POSF5630) 

0.003  ul 

;oj 

4.7 

OO 

3. 14. 12 

0.01  |il 

9.7 

3.7 

0.0 

3. 16. 8 

0.02  (il 

63 

31 

0.3 

10Jf.4N.3N 

0.039  ul 

7.0 

1.7 

0.6 

SHSH3H 

0.078  ul 

71 

31 

0.6 

10H.SH.4H 

0.156  ul 

6.7 

11 

0.3 

6H3H9H 

DMSO 

117 

17 

11. 8.19 

TA153? 

Amyrr  (POSF5630) 

0.003  id 

L) 

33 

0.8 

3.8.12 

0.01  ul 

60 

1.7 

0.6 

3.8.3 

0.02  ul 

7.7 

0L6 

0.7 

8N.7N.  BN 

0.039  ill 

8.0 

36 

O.0 

12H5H7H 

0.078  id 

6  0 

1.7 

0.6 

5HSH5H 

0.156  id 

63 

42 

0.6 

11H3H5H 

DMSO 

10 J 

11 

8. 12, 11 

TAJS 

Amyrr  (POSF5630) 

0.003  ul 

J  1.0 

11 

0.9 

34. 34, 25 

0.01  ul 

S10 

11 

0.9 

29. 29, 38 

0.02  ul 

20.7 

30 

OO 

33. 26. 27 

0.039  ul 

2U 

10 

0.6 

29  N.  19  N.  19  N 

0.078  ul 

J07 

11 

0.8 

30H29H.33H 

0.136  ul 

21.7 

33 

0.6 

23H22H.18H 

DMSO 

JAJ 

03 

33. 30.46 

TA1H 

Amyrr  (POSF5630) 

0.005  ul 

1310 

161 

1.0 

157. 105. 134 

0.01  ul 

131.7 

17.0 

1.0 

131.113. 149 

0.02  ul 

II  7.7 

7.4 

0.9 

113 N.  126 N.  112 N 

0.039  ul 

106.7 

70 

0.0 

113  H  98  H.  109  H 

0.078  ul 

1037 

61 

0.0 

100  H  113H.9SH 

0.156  id 

I0IJ 

41 

0.0 

106  H  98  K.  IX  H 

DMSO 

1200 

90 

117. 131. 136 

UT>lwrrA 

Amyrr  (POSF5630) 

0.003  ul 

207 

9J 

0.7 

18.33. 33 

0.01  ul 

303 

11.9 

0.7 

44. 25. 22 

0.02  ul 

317 

13 

0.0 

30. 34.  34 

0.039  id 

310 

6.6 

0.0 

38.33. 25 

0.078  ul 

JAJ 

31 

0.0 

33. 37. 30 

0.156  ul 

360 

16 

0.0 

37N.38N.33N 

DMSO 

417 

13 

43.45,40 

Key  to  PUts  ?o;trbt  Codat 

N"  Noma]  background  lm 
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Table  E-2.  R-8  plate  counts 


Study  Naas  G343-10  (R-B)  Study  Cod*  G343-10  (R-8) 

f  rpsnrcvsnr  lit Mutasanicity  G343-1C  (R-8  POSF?4<S9)  D»t* Platad:  $162010 

Assay  Conditions  Plat*  incorporation  assay  Date  Ccuntsd  3  18  201C  to  3  19'2010 

Without  metabolic  activation 


Stnm 

Compound 

Dos*  lsvsl 
per  plats 

Mud 

r«v«raar. 

porplais 

Standard 

Dvnxmn 

Ratio 

trsasd 

solvent 

Individual  revsrtant 
colony  cotan 

TA15J5 

R4  (POSr>iW> 

0.1 56  pi 

a.  7 

xo 

07 

8.4.14 

0313  ul 

140 

1.7 

1.1 

12.15.15 

0.625  ul 

16J 

11.2 

IX 

12.8.29 

135  pi 

u? 

XO 

IX 

10. 14. 20 

3.5  (U 

14.7 

XO 

1.2 

18.8.18 

5  pi 

IXO 

1.0 

1.2 

16Jt.15N.14N 

DMSO 

IU 

4.7 

7. 16. 14 

UaUnltd  C  onrrcJ 

14.2 

XI 

11.19,14.15.12 

TA153? 

R4  (POSF5469) 

0.156  pi 

9.0 

X6 

O.H 

12. 5.10 

0313  pi 

7X 

40 

0.7 

5.J.12 

0.625  pi 

9.0 

4.4 

0.0 

11.4.12 

135  pi 

7.0 

oo 

07 

7.7.7 

2.5  pi 

XX 

ix 

OX 

7.5.4 

5pl 

63 

Zl 

0.6 

4N.EN.7N 

DMSO 

1 0.7 

XI 

8. 14. 10 

Umnttd  C  octroi 

10.2 

Z9 

10. 8, 7, 12. 14 

TA98 

R4  (POSF5469) 

0.156  pi 

24.0 

46 

1.4 

20. 23. 29 

0313  ul 

21.0 

7X 

I.X 

15.29.19 

0.625  ul 

207 

XO 

IX 

25.18,19 

135  pi 

107 

XI 

l.l 

18.32.16 

2.5  pi 

IOO 

1.7 

l.l 

16N.19N.19N 

5pl 

IOJ 

XI 

1.0 

23  N.  15  H,  12  H 

DMSO 

107 

XI 

16. 14. 20 

Cntreited  Control 

206 

7.1 

18.15.18.19.33 

TAK'O 

R4  (POSF5469) 

0.156  pi 

IIZO 

9.6 

1.0 

123. 108. 105 

0313  pi 

1007 

XI 

1.0 

112.105. 109 

0.625  ul 

101.0 

tzo 

0.9 

115.90.98 

135  pi 

IOAO 

xo 

1.0 

10$.  111.  105 

2.5  pi 

IIOO 

uo 

1.0 

100, 104. 126 

Jpl 

109 .J 

IX  X 

1.0 

96N.106N,  126N 

DMSO 

100.7 

Ol 

106. 119. 104 

Vntrt >tfd  Control 

1X7.4 

17.3 

143,124.  164.120.136 

WPJntrA 

R4  (POSF5469) 

0.156  pi 

JZ7 

11.9 

1.0 

41. 19. 38 

0313  pi 

29J 

XX 

0.9 

29.33. 26 

0.625  pi 

X07 

10  7 

0.9 

40.19. 33 

135  pi 

20J 

6.4 

0.0 

31.29,19 

2.5  pi 

XX  0 

02 

1.0 

33.30.42 

Jpl 

27.7 

49 

0.0 

22N.31N.30N 

DMSO 

XX7 

X7 

29.40. 32 

Vntrf itrd  Control 

202 

7.4 

23.30. 38.  3L  19 

Key  to  Plats  Postfix  C odst 

N  Jwrsnal  backazcuad  latra 
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Table  E-2  (continued).  R-8  plate  counts 


Study  Nans.  G343-10  (R-B)  Study  Code:  G343-10  (R-S) 

Zapenmenr  lstMungeoicity  G343-10  (R-8  POSF?469)  Dite  Plated  3 162010 

Assay  Candmcos  Plats  accipcratscn  assay  Date  C ousted  3  IS  201C  to  3  192010 

With  metabolic  activation  (?°»  S-9) 


Stum 

Compound 

Dote  level 
per  plats 

Mem 

m'«mn 
p«r  plus 

Standard 

Dr.iacon 

Katie 

ceased/ 

solvent 

Individual  rssertant 
co lent'  ccuan 

TA1535 

R-S  (POSF5469) 

0.136  pi 

9.0 

1.7 

6.7 

8.11.8 

0.313  pi 

47 

13 

0.) 

8.7.5 

0.623  ul 

113 

x a 

1.0 

14, 8. 13 

1.23  pi 

9.7 

x a 

0.0 

8. 14, 7 

2.3  pi 

HO 

xo 

0.9 

8. 11. 14 

3  pl 

I7J 

4.2 

1.4 

16N.14N.22N 

ouso 

117 

17 

11.8. 19 

TA1537 

R-S  (POSF5469) 

0.136  ul 

11 J 

4.9 

13 

10.19.11 

0.313  ul 

a.7 

21 

0.0 

8.11.7 

0.623  pl 

110 

4.  4 

13 

14.15.7 

1.23  pl 

11.0 

xo 

l.l 

11. 8. 14 

2.3  pl 

9.0 

2.6 

0.9 

8.7.12 

3  pi 

9.7 

XI 

0.9 

4N.11N.14N 

DV1SO 

IOJ 

11 

8. 12. 11 

TAPS 

R4  (POSF5469) 

0.136  ul 

20.7 

4.0 

0.7 

29, 22, 29 

0313  ul 

JI.7 

4l6 

0.9 

29. 29. 37 

0.623  pl 

J1J 

7 1 

0.9 

26. 30.41 

L2Spl 

327 

13 

0.9 

30, 33. 33 

2.3  pl 

MU 

0.6 

0.0 

30.30.31 

3  pl 

293 

4.0 

0.0 

27N.27N.34N 

OUSO 

JOJ 

03 

33.30.46 

TA1M 

R4  (POSF5469) 

0.136  pl 

99 .J 

XI 

o.s 

102. 96. 10C 

0  .313  pl 

II  u 

1X7 

0.9 

124. 101. 109 

0.623  pi 

1143 

Ol 

0.9 

121.113.109 

123  pl 

who 

111 

0.0 

102.111.87 

2.3  pl 

10  7.0 

120 

0.0 

104.  96. 121 

3  pl 

101. J 

104 

0.0 

93  N.  113  N.  98  N 

DUSO 

120.0 

91 

117, 131. 136 

WP’urrA 

R4  (POSF5469) 

0.136  pl 

30.7 

6.4 

0.7 

38.27.27 

0.313  ul 

27.1 

23 

0.6 

30.27,25 

0.623  pl 

29.0 

27 

0.7 

30.27,30 

123  pl 

3X7 

7.1 

0.0 

35.26.40 

2.3  pl 

37.) 

19 

0.9 

33.33.44 

3  pl 

3U 

11 

0.7 

27  N.  30  N,  37  N 

OUSO 

417 

13 

43.45,40 

Err  to  Plats  Poses  Codes 
X  Nonoal  background  Iran 
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Table  E-3.  Swedish  Biofuel  plate  counts 


Stndr  Xmas  G343-10  (Sn&k)  Study  Cods:  C-343-1 0  (Suedisi) 

nspenmenr  1  st  Muaseaicity-  G3 -43-10  (Swedish  Biofuel  POSF5668)  Date  Plated:  316(3010 

Assay  Candiactts.  Piate mcctpcraticn assay  Date  C coated  3  IS201C  to3  192010 

Without  metabolic  activation 


Steam 

Compound 

Dess  level 

Mean 

Standard 

Katie 

Individual  rsvertant 

per  plate 

rsvaraar. 

Deraban 

treated/ 

colcsv  cc-tars 

p«r  pla® 

solvent 

TA1535 

Swedttk  Biofael 
(POST566S) 

0136  Ml 

14 3 

4.0 

IO 

12. 19. 12 

0.313  pl 

9J 

X9 

oo 

7. 3. 16 

0.633 

n.o 

4.0 

0.9 

13.11.7 

1.35(11 

9J 

30 

0.0 

11.3.12 

2.5  pl 

9.7 

XI 

0.7 

7N.  UN.SN 

3  pl 

7J 

XI 

0.6 

4H.SH  10H 

DMSO 

1X3 

47 

7. 16. 14 

Untreated  Control 

142 

XI 

11.19, 14.15.12 

TA1537 

Siredirk  Biofsel 
(POSF566S) 

0  156  ul 

10.7 

u 

1.0 

10. 12. 10 

0-313  ul 

AJ 

IJ 

oo 

10. 7.  E 

0.623  pi 

AJ 

XX 

oo 

12. 3.  B 

135  ul 

3.0 

1.0 

0.3 

5.4.6 

2.3  pi 

6.7 

Jl3 

0.6 

3N.10N.7N 

3  Pi 

2J 

IJ 

0.2 

1H2H4K 

DMSO 

It 17 

XI 

S.  14. 10 

Untreated  Control 

10.2 

X9 

10.  S,  7. 12. 14 

TAM 

Swoditk  Btofsrl 
(POSF5668) 

0.136  ul 

2X0 

7.9 

ij 

34. 19. 22 

0313  pi 

2d? 

46 

1.2 

26.18.18 

0.625  pi 

I9J 

1.2 

1.2 

It.  20. 20 

135  pi 

21.7 

30 

IJ 

13.25.25 

2.3  pi 

17.0 

09 

1.0 

27  X,  10N,  14  N 

3  pl 

14.7 

XJ 

0.9 

11 H  IS  K,  15  H 

DMSO 

10.7 

XI 

16. 14. 20 

Untreated  Control 

206 

7.1 

18.15. 18.19.33 

TA190 

Sireduk  Btofsrl 
(POSF566S) 

0.156  pi 

1197 

1X4 

l.l 

102. 130. 127 

0.313  pl 

117-1 

4.6 

l.l 

112.120.120 

0.625  pl 

107-1 

4.7 

1.0 

111,  102. 109 

133  pl 

10X7 

1X7 

1.0 

90.115.112 

2.3  pl 

92-1 

70 

0.0 

74  N.  86  N.  87  N 

3  pl 

900 

IXO 

O.H 

97H75H.9SH 

DMSO 

109.7 

11 

106. 119. 104 

Untreated  Control 

137.4 

I7J 

143. 124. 164, 120. 136 

WPIsttA 

Sweditk  Biofnel 
(POSF5668) 

0.156  pi 

20  7 

06 

oo 

27.27.26 

0313  pl 

2X7 

42 

0.7 

19.27.25 

0.623  pl 

27.0 

02 

OO 

25. 22. 34 

135  pl 

31.7 

XO 

0.9 

37.27,31 

2.3  pl 

27.7 

70 

OO 

30N.34N,  19  N 

3  pl 

I2J 

XJ 

0.4 

16H.12H9H 

DMSO 

3X7 

X7 

29.40,32 

Untreated  Control 

202 

7.4 

23.30.38.31.19 

Key  to  Plats  Postfix  Codes 

N  Xorsiil  background  lasra 
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Table  E-3  (continued).  Swedish  Biofuel  plate  counts 


Study  Nub*.  G343-10  (Swedjsk)  Study  Cods:  G343-10  (Swedtsi; 

Exparmsar  lit MuBBsoicuy  G343-10  (Swedish  Biofuel  POSF56<>8)  Due  Plated.  ’16  -010 

As ut  Conditions  Plus  mtcrpcratxn  assay  Dus  Counted  318  201C  to  3  192010 

W  ith  metabolic  activation  (50,ii>S-9) 


Stum 

Compound 

D««  level 

Mem 

Standard 

Katie 

Individual  rsvsrtant 

per  pints 

zv.tczmv* 

E'Stoac  oa 

nsated 

colony  counts 

par  pj® 

sahsat 

TAJ535 

Swtduk  Burfevl 
(POSF5668) 

0.1 36  ul 

127 

22 

1.0 

8. 14. 16 

0  .313  m! 

120 

2.6 

0.9 

11. 10.13 

0.623  fil 

9.7 

22 

0.9 

14.8.7 

L23pl 

I1J 

PJ 

0.9 

22.1.4 

2.3  pJ 

27 

1.2 

0.2 

3N.3N.3N 

3  pl 

41 

21 

0.2 

6H.2H.  5H 

DUSO 

127 

27 

11.  S.  19 

TA15J7 

Sxtduk  Bwfirl 
(POSF566S) 

0.156  Ml 

7.7 

XI 

27 

3.7.11 

0  .313  Ml 

2  0 

16 

0.6 

3. 3. 10 

0.623  Ml 

2-1 

22 

tu 

8.3.3 

1.25  Ml 

20 

16 

0.9 

3Jt.12N.7N 

2.5  Ml 

22 

29 

0.6 

10H.10H.5H 

5  Hi 

0  0 

20 

0.0 

OiOLOI 

DUSO 

122 

21 

8. 12. 11 

TAPS 

Svtdisk  Btoferi 
(POSF5668) 

0.156  Ml 

227 

22 

0.9 

22.29.35 

0.313  ul 

JJJ 

ft.  6 

0.9 

33. 34. 33 

0.623  Ml 

J2J 

26 

0.9 

23. 34, 40 

1.25  |tl 

j<tr 

29 

0.6 

34. 29. 29 

2.3  (U 

220 

92 

27 

29N.34N.  15  N 

5  pl 

29.0 

29 

0.9 

23  H.  25  H,  37  H 

DUSO 

222 

22 

33.30.46 

TAK'O 

Svtdisk  Biefatl 

(MSP5M) 

0.1 56  Ml 

1427 

122 

l.l 

147. 131. 150 

0313  Ml 

1220 

19.7 

1.0 

111,135.130 

0.625  Ml 

122.0 

9.6 

l.l 

128. 146.131 

1.23  |il 

122 2 

221 

0.9 

123, 145.  93 

2.5  Ml 

119.2 

112 

0.9 

126  K  104  N.  128  N 

5  Ml 

1122 

120 

0.9 

130  H.  123  H.  96  H 

DUSO 

1220 

M 

117,131, 136 

WP'.vnA 

jWfdv.k  Bitfxtl 
(POSF3668) 

0.156  Ml 

220 

7.9 

0.9 

44.29.41 

0.313  ul 

227 

10 

0.9 

44,38,34 

0.623  Ml 

227 

12 

0.9 

33.37.40 

1.23  mI 

227 

9.0 

0.9 

26.34.44 

2.3  Ml 

222 

4.2 

0.7 

29N.33N.  27  N 

5m1 

22.7 

21 

0.9 

45  H.  31  H.  31  H 

DUSO 

427 

22 

43.45.40 

Kay  to  Ptati  Postfix  Codas 
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Table  F-1.  R-8  from  algae  plate  counts 


Study  Name:  G343-10  (R-S  algae)  Study  Code:  G343-10  (R-8  algae) 

Eispennvrn  la  Mutapnscuy  G343-10  Positive  C  ontroh  -0®  P!a®&  3.1'  '2010 

Assay  Coodmons  Plate  incorporation  assay  Date  Counted:  3192010 

Without  metabolic  activation 


Strain 

Compound 

Dose  level 
per  plate 

Mean 
revertants 
per  plate 

Standard 

Deviation 

Ratio 

treated 

solvent 

Inrnduai  reveranr 
colony  counts 

TA1535 

14 

Sue 

2189.7 

413 

142.8 

2150. 2232. 218' 

T.4153" 

9.4.4 

50  ue 

2053 

32.5 

30.5 

243. 190. 183 

TAPS 

2NF 

Sue 

1324.7 

129.1 

41.0 

1295. 1466. 1213 

TAIOO 

SA 

Sue 

19603 

60.5 

15.8 

1978. 1893. 2010 

WP’uvrA 

4NQO 

15  ug 

34000 

230.  S 

99.0 

3329. 3213. 365S 

T.41535 

DMSO 

— 

23.7 

1J 

1.5 

25. 24. 22 

T.4153" 

DMSO 

- 

10.0 

4.6 

1.5 

5. 14.11 

T.498 

DMSO 

— 

26.7 

7  *> 

r.J 

0.5 

2135.23 

TAIOO 

DMSO 

- 

125.7 

14.6 

1.0 

141.111124 

WP’uvrA 

DMSO 

- 

31.0 

9.5 

0J> 

2141.30 

Key  to  Posinve 

Controls 

Key  to  Place  Posav  Codes 

:A  Sodrjm.Aa.de  7  Precipitate 

9AA  9-Aminoaai<nng  hydrochloride  N  Normal  background  lawn 

2NF  2-Nitrafi-jorase 

4NQO  — Nitroquinoline  X-oxde 

DMSO  Dimethyl  Sul&tode 


With  metabolic  activation  (5°o  S-9) 


Strain 

Compound 

Dose  level 
per  plate 

Mean 
revarants 
per  plate 

Standard 

Deviation 

Ratio 

treated 

solvent 

Inividual  reveranr 
colony  counts 

T.4153? 

2AN(5HS9) 

4ui 

3S2.3 

343 

318 

346.414.387 

T.4153" 

2AN(5H  S9) 

4ug 

419.0 

40.0 

43.3 

383.461412 

T.498 

2AN(5MS9) 

2u? 

1521.3 

m : 

493 

2120. 986. 2358 

TAIOO 

14N(5HS9) 

2  (IE 

3344.7 

296.6 

27.1 

3215. 36&t.  3135 

WP’ottA 

2AN(5H  S9) 

20  ug 

685.7 

93.0 

20.6 

793. 633. 631 

TA1535 

DMSO(+S9) 

13.3 

29 

13 

15. 10. 15 

TA153T 

DMSO  (-59) 

8.7 

2.1 

0.9 

8. 7, 11 

TA98 

DMSO  (+S9) 

37.7 

5.5 

1.0 

35.44.34 

TAIOO 

DMSO  (+S9) 

1223 

21.6 

1.0 

120. 101 145 

WP2utt.4 

DMSO  (-59) 

35.0 

4.6 

1.0 

34.40.31 

Kay  co  Posinve 

Controls 

Key  co  Place  Postns  Codes 

2AX(5,.$9) 
DMSO  (-S9) 

l-Amnoant-hrarece  (5*.  S9) 
Dimetfayl  Sul&vide  +S9 

P  Precipitate 

X  Normal  background  lawn 
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Table  F-1  (continued).  R-8  from  algae  plate  counts 


Study  Name:  G34S-10  (R-S  algae;  Study  Code:  G343-10  (R-8  algae) 

Experjnm  1st  Muragetuoiy:  G343-10  (R-8  from  algae  POSF5804)  3me  Plated:  3,1' 2010 

Assay  Cocdmoms  Plate  incarpocanon  assay  Date  Counted:  3192010 

Without  metabolic  activation 


Strain 

C  CffifCUIX 

Dose  level 

Mean 

Standard 

Ratio 

Individual  rwatant 

per  plate 

revertants 

Denaooc 

treated 

colour.  counts 

per  plate 

solvent 

TA1535 

R-8  from  algae 
(POSF3804) 

0.156  Ml 

12.0 

5.6 

as 

7. 11. 18 

0313  Ml 

15.3 

3.1 

1.0 

1218.16 

0.623  pi 

10.3 

2.1 

0.7 

8. 12  11 

1.25  pi 

16.7 

4.2 

1.1 

20. 18. 12 

25  Ml 

11.3 

2.3 

0.7 

10. 10. 14 

5  Ml 

10.7 

4.6 

07 

16PN.8PN.8PN 

DXISO 

15.3 

4.5 

20. 15. 11 

Untreated  Control 

17.6 

5.6 

19.1225.1220 

TA1S3T 

R-8  from  algae 
(POSF5804) 

0.156  Ml 

6.3 

3.2 

1.0 

4. 5. 10 

0313  Ml 

7.0 

1.7 

1.1 

8.5.8 

0.625  m2 

6.7 

2.9 

1.0 

5, 5. 10 

1.25  Ml 

4.7 

0.6 

07 

5.4.5 

25  Ml 

11.0 

3.0 

1.7 

8. 14. 11 

5 1»1 

7.0 

1.7 

1.1 

8PH.5PN.8PN 

DXISO 

6.7 

3.S 

4. 11, 5 

Untreated  Control 

11.2 

4.4 

16. 8.  S.  £.  16 

TAPS 

R-8  from  algae 
(POSF5804) 

0.156  Ml 

21.7 

3.5 

07 

2218.25 

0313  Ml 

24.7 

2.3 

OS 

26.22  26 

0.623  Ml 

24.0 

6.6 

07 

18.23.31 

1.25  Ml 

23.7 

1.2 

07 

23.25.23 

25  |il 

24.7 

9.1 

OS 

15.33.26 

5  |il 

ISO 

4.4 

0.6 

15PN.23PX.16PN 

DXISO 

32.3 

2.1 

30. 33. 34 

Untreated  Control 

24.4 

6.6 

20. 33. 30. 19. 20 

TA100 

R-S  from  algae 
(POSFS804) 

0.156  Ml 

112.7 

5.7 

0.9 

108.111.119 

0313  Ml 

106.0 

14.0 

0.9 

120, 92  106 

0.625  Ml 

111.  7 

S.1 

0.9 

121. 108. 106 

1.25  Ml 

97.0 

4.0 

OS 

97. 101. 93 

25  Ml 

9S.3 

22J 

OS 

74.117.104 

5|U 

91.3 

9.1 

07 

90PN.83PK101PN 

DXISO 

124.0 

9.8 

113. 127. 132 

Untreated  Control 

1164 

108 

130.106.126. 109.111 
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Table  F-1  (continued).  R-8  from  algae  plate  counts 


Stum-  Name:  G343-10  (R-S  algae)  Study  Code:  G343-10  (R-B  algae) 

EspencKnt  1st  Mmagenaan,-  G343-10  (R-8  from  algae  POSF5804)  Hated:  3 17  2010 

Assay  Goodmans  Plate  mrarponnoc  assay  Date  Counred:  3  19  2010 

Without  metabolic  activation 


WP’nvrA  R_S  frMn 

wrCTTA  (POSF5804) 

0.156  Ml 

20.3 

3.8 

0.6 

23. 16.22 

0-313  pi 

25.7 

124 

0.7 

2115.40 

0.625  pi 

26.3 

6.4 

0.8 

29.31.19 

1.25  pi 

27.3 

3.8 

0.5 

30. 23. 10 

15  pi 

33.3 

6.4 

1.0 

37.37.26 

5pl 

32.3 

5.0 

0.9 

37PN.33PN.27PN 

DXISO 

34.3 

8.0 

35.26.42 

Untreated  Control 

34.2 

5.8 

31.31.30,44.35 

Key  to  Plate  Hwa\  Codes 


Preapiate  seen  as  oil  lie  droplets 
K  Naomi  background  lawn 
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Table  F-1  (continued).  R-8  from  algae  plate  counts 


Study  Name:  G343-10  (R-S  algae)  Study  Code  G343-10  (R-8  algae) 

E^er.cvnt  1st  Mutagenicity.  0343-10  (R-8  from  algae  POSF5S04)  Cate  Plated.  3 17  2010 

Assay  CoKtinatu  Plate  mcotponhoc  assay  Date  Counted:  3  192010 

With  metabolic  activation  (5*>o  S-9) 


Stum 

Cotrqxncd 

Dose  level 

Mean 

Standard 

Ratio 

Indreidualrevenanr 

per  plate 

revatams 

Denanoc 

treated/ 

colony  counts 

per  plate 

solvent 

TA15J5 

R-S  from  algae 
(POSF3S04) 

0.156  Ml 

9.7 

5.7 

ft  4 

8. 5. 16 

0313^1 

IU 

43 

1.0 

7.11.16 

0.023  Ml 

113 

5.1 

U 

8. 18.11 

1.25  Ml 

10.0 

4.0 

09 

6. 10. 14 

2-5  Ml 

10.0 

2.0 

09 

10. 8. 11 

5  |il 

16.0 

2.6 

1.4 

14PN.  15PN.19PN 

DMSO 

11.7 

6.5 

18.11,5 

TA153T 

R-S  from  algae 
(POSF5804) 

0.156  m! 

110 

1.7 

1.1 

14. 11. 11 

0313  Ml 

SO 

1.7 

0.4 

7, 10. 7 

0.625  Ml 

113 

15 

1.3 

15. 10. 12 

1.25  Ml 

7.7 

5.5 

OS 

4. 14. 5 

23  |il 

9.7 

4.5 

1.0 

14. 10. 5 

5  Ml 

S.  7 

13 

09 

10PN.9PN.7PN 

DMSO 

9.7 

3.4 

14. 7.  S 

TAPS 

R-S  from  algae 
(POSFS804) 

0.156  Ml 

317 

23 

0.9 

30.34.34 

0313  Ml 

35.0 

6.6 

09 

29.34.42 

0.625  Ml 

29.7 

23 

OS 

3127.30 

1.25  Ml 

33.7 

4.0 

09 

33.30,38 

15  pi 

24. 7 

31 

0.4 

31.25.30 

5  Ml 

36.3 

5.1 

1.0 

35PN.42PN.32PN 

DMSO 

37.0 

2.6 

38.34. 39 

TA100 

R-S  from  algae 
(POSFS804) 

0.156  Ml 

115.7 

9.3 

09 

10®- 113. 126 

0.313  Ml 

116.7 

10.0 

09 

109. 128. 113 

0.625  Ml 

113.7 

15.6 

09 

12®.  116. 97 

1.25  Ml 

105.7 

15.0 

09 

98. 96. 123 

15  Ml 

115.3 

103 

09 

105.126.115 

5  |U 

100.3 

73 

OS 

93PN.  108PN100PN 

DMSO 

1233 

219 

136.98.  136 

WRnrA 

R-S  from  algae 
(POSFS804) 

0.156  Ml 

35.3 

6.1 

1.1 

34.30.42 

0.313  Ml 

33.0 

6.1 

1.0 

40. 30. 29 

0.625  Ml 

35.0 

4.6 

1.0 

30. 39. 36 

1.25  Ml 

31.3 

53 

09 

26. 31. 37 

15  |il 

30.3 

6.4 

09 

33. 23. 35 

5  Ml 

36.0 

S3 

1.1 

44PN.37PN.27PN 

DMSO 

33.3 

59 

29.31.40 

Kev  to  Plate  E*>srp\  Codes 


?  Precipitate  seen  as  oil  like  droplets 
N  Normal  back  ground  lawn 
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Table  F-2.  S-8  plate  counts 


Study  Name:  G343-10  (S-8)  Srai iy  Code  G343-10  (S-8) 

Expenmect  1st  Muraeensciry:  G343-10  (S-8  POSF4734)  Hated.  117/3010 

Assay'  Coodinans  Plate  irxocpcnnct  assay  Date  Counted:  3  19  2010 

Without  metabohc  activation 


Strain 

Coatpomd 

Doselexei 
per  plate 

Mean 
res  enacts 
per  plate 

Standard 

Deciaboc 

Ratio 

treated 

solvent 

Inmvtdual  rsvertanr 
colony  counts 

TA15J? 

S-8  (POSF4734) 

0.156(il 

24.7 

5.7 

1.6 

23.31.20 

0.313  ul 

16. 7 

5.7 

1.1 

23.15.12 

0.625(1) 

17.0 

7  *7 
/J 

1.1 

25. 15. 11 

1.25  (il 

21.7 

S.6 

1.5 

21 33. 16 

25  )il 

13.7 

5.5 

0J> 

14.8.19 

5|d 

14.0 

6.0 

0.9 

8X.14N.20X 

DMSO 

15.3 

4.5 

20. 15. 11 

Untreated  Control 

17.6 

5.6 

19.1125.1120 

TA1537 

S-8  (POSF4734) 

0.156  (tl 

7.7 

2.5 

1.1 

5.8.10 

0513  (il 

5.3 

2.5 

OS 

5.3.8 

0.625  (d 

7.0 

3.6 

1.1 

11.6.4 

1.25(d 

6.7 

2.5 

1.0 

7.4,9 

25  (il 

7.7 

0.6 

1J 

8.7,8 

5|U 

6.7 

3.5 

1.0 

10N.3N.7N 

DMSO 

6.7 

3.3 

4.11.5 

Untreated  Control 

11.2 

4.4 

16.8.  S.S.16 

TA98 

S-8  (POSF4734) 

0.156  (U 

26.0 

4.6 

o.s 

2125.31 

0513  (il 

23.7 

6.3 

0.7 

16.26.29 

0.625(il 

27.7 

5.0 

0.9 

23.33.27 

1.25  (il 

34.0 

4.0 

1.1 

38.34.30 

25  (»1 

21.7 

7.4 

0.7 

16. 19. 30 

5  |il 

30.3 

2.3 

0.9 

29N.29N.33N 

DMSO 

32.3 

2.1 

30.33.34 

Untreated  Control 

24.4 

6.6 

20.33.30.19.20 

TA100 

S-8  (FOSF4734) 

0.156(il 

120.3 

13.1 

1.0 

119. 108. 134 

0513  (U 

109.0 

13.0 

0.9 

101. 101 124 

0.625(11 

114.0 

21.7 

0.9 

101. 101 139 

1.25  (d 

117.7 

15J 

0.9 

109. 136. 10S 

25  Ml 

120.0 

21.6 

1.0 

96. 126. 138 

5  111 

116.0 

14.5 

0.9 

115 N.  102 N.  131 N 

DMSO 

124.0 

9.3 

113. 127. 132 

Untreated  Control 

116.4 

10.3 

130. 106. 126. 109.  Ill 

WP2nvrA 

S-8  (POSF4734) 

0.156  (il 

33.3 

5.3 

1.0 

30.40.30 

0513  (il 

32.3 

6.7 

0.9 

25.38.34 

0.625  (il 

32.7 

111 

1.0 

34. 44. 20 

1.25(il 

39.0 

2.6 

1.1 

38.37.42 

25  Ml 

37.0 

7_P 

1.1 

28.43.40 

5  111 

3S.7 

J.O 

1.1 

34N.  44N.38N 

DM50 

34.3 

s.o 

35.26.42 

Untreated  Control 

34.2 

5.3 

31.31.30.44.35 

Key  to  Plate  Posax  Codes 
X  Normal  background  lawn 
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Table  F-2  (continued).  S-8  plate  counts 


Study  Name:  G343-10  (S-8)  Study  Code  G343-10($-8) 

Egwriaat  1st  Muraeensarv:  G343-10  {S-8  POSF4734)  Dace  Hated:  3.17  3010 

Assay  Coalmens  Plate  inccoccancc  assay  Date  Counted:  319.2010 

With  metabolic  activation  (5°  6  $-9) 


Sam 

Compound 

Dose  lesel 
per  plate 

Meat: 
revertants 
per  plate 

Standard 

Deviation 

Ratio 

treated 

solvent 

Individual  rev  errant 
colony  counts 

TA153? 

S-8  (POSF4734) 

0.156  Ml 

11.0 

3.6 

0.9 

14. 7. 12 

0.313  |il 

9.0 

26 

0.8 

118.7 

0.625  Ml 

11.7 

3.1 

1.0 

9,11.15 

1.25  a: 

11.3 

4.5 

1.0 

11. 7. 16 

15  |il 

13.7 

3.8 

1.2 

1111.18 

5  »il 

23.0 

123 

2.0 

18N.14N.37N 

DMSO 

11.7 

6.5 

18.115 

XA153T 

S-8  (POSF4734) 

0.156  |il 

11.7 

3.5 

1.2 

15. 8. 12 

0313  Ml 

14.3 

4.0 

1.5 

111119 

0.625  |U 

12.3 

23 

1.3 

9. 14. 14 

1.25  |il 

9.7 

23 

1.0 

8. 13.  S 

15  |il 

12.7 

23 

1.3 

11 15. 11 

5  111 

9.7 

1.5 

1.0 

11 N.  10N.  8  X 

DMSO 

9.7 

3.8 

14. 7. 8 

TA98 

S-8  (POSF4734) 

0.156  |il 

34.3 

4.0 

0.9 

30. 38. 35 

0313  |il 

31.3 

43 

0.8 

37.28.29 

0.625  |il 

34.7 

3.1 

0.9 

38.34.32 

1.25  |d 

37.7 

6.5 

1.0 

3l.44.3S 

15  |il 

33.7 

3.1 

0.9 

33.31.37 

5  |il 

36.7 

3.8 

1.0 

41N.35N.34N 

DMSO 

37.0 

2.6 

38.34. 39 

TAIOO 

S-8  (POSF4734) 

0.156  |il 

142.7 

3.5 

13 

146. 139. 143 

0313  |il 

125.7 

16  7 

1.0 

116.145.116 

0.625  |il 

146.  * 

11.4 

13 

156. 134. 150 

1.25  |il 

1213 

5.1 

1.0 

134. 127. 124 

15  |il 

125.3 

5.7 

1.0 

127. 130. 119 

5  |il 

1183 

6.0 

1.0 

112N.119N.124N 

DMSO 

1233 

213 

136. 98. 136 

WP’ovrA 

S-8  (POSF4734) 

0.156  |il 

33.3 

4.0 

1.0 

29.37.34 

0313  |il 

41.7 

3.5 

1.2 

4138.45 

0.625  |il 

34.3 

3.2 

1.0 

3138.33 

1.25  |U 

39.7 

4.5 

1.2 

35.40.44 

15  Ml 

40.0 

3.5 

13 

38.44.3S 

5  Ml 

31.0 

93 

03 

41N.29N.23N 

DMSO 

33.3 

53 

29.31.40 

Key  to  Plate  Postfix  Codes 

N  Normal  background  lawn 
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Table  G-1.  Amyris  plate  counts 


Stndv  Kua>  G3+3-10  (Amvris)  Study  Code:  G343-10  (Amyris) 

Experiment:  ini  Mrtarecicry  Positive  C  ontrols  Date  Plaei  +  -'2010 

Assay  Conditions :  Plate  tarcrperaecn  assay  Date  C coated:  4S-201 0  to  +'92010 

Without  metabolic  activation 


Strain 

Compound 

Dcse  level 
per  plate 

Mud 

.T-rmi 

pw  pj» 

Standard 

Dflvubon 

Katie 

treated 

solvent 

Individual  revertant 
colcay  ccvars 

TA1535 

SA 

2  Kg 

3130  7 

43  0 

1203 

21*1,2140.  20M 

TA1537 

9AA 

50  ug 

3903 

irrj 

17.3 

2+3. 390.  33* 

TAM 

in r 

2  Kg 

I0M.J 

203 

44.3 

1061. 1022.  1032 

TA100 

SA 

2  Kg 

3073J 

194.6 

I3J 

1938. 1990.  2298 

VP2nrA 

4NQO 

2-3  Kg 

1403  3 

149.3 

63.7 

1503. 1622.  1325 

TA1535 

TA1537 

TAM 

TAMO 

WPIuttA 

DMSO 

DMSO 

DMSO 

DMSO 

DMSO 

- 

143 

lie 

3ZJ 

1363 

140 

7 A 

26 

7J 

11.6 

7S 

0.9 

0.9 

1.0 

1.0 

1.4 

23.  S.  12 

11.12. 16 

15.30.22 

124. 147. 13* 

40.25.37 

Key  to  Pcsmve  Controls 

Key  to  Plate  Postfix  Codes 

SA 

Sodium  And* 

X  Normal  background  lam 

9AA 

y*  .Ammo  a  mdin&  £vdr  ocnlarido 

H  Ttiirn-1.  lawn 

2NF 

2-Nitrofhiareiie 

4NQO 

+-Nitroquinctne  N-oxide 

DMSO 

Dhnetlr.i  Sulfoxide 

With  metabolic  activation  (10%  $-9) 

Strain 

Compound 

Dcse  level 

Mean 

Standard 

Katie 

Individual  revertant 

rw  plate 

rwsrmn 

Devsarian 

ceased 

colcnv  co vacs 

solvent 

TA1535 

IAN  (10H  S9> 

4  Kg 

3323 

2 1 

10.1 

330. 334. 333 

TA1537 

IAN  (ION  $9) 

4  Kg 

3360 

400 

47.7 

196,  556.  516 

TA9S 

2AN  (ION  S9) 

2  Kg 

21100 

103.7 

60.1 

2225. 2CSS.  2017 

TA160 

IAN  (ION  S9) 

2  Kg 

24947 

191.1 

17.0 

2550. 2652.  22*2 

WP2nrA 

IAN  (ION  S9) 

20  pg 

360' 

01.3 

9.1 

38*.  425. 269 

TA1535 

DMSO  (-59) 

- 

tO  3 

06 

0.6 

11.10.10 

TA1537 

DMSO  (-S 9) 

- 

130 

4.0 

IJ 

19.15.11 

TA98 

DMSO  (-S 9) 

- 

333 

39 

1.1 

31. 29.40 

TA100 

DMSO  (-59) 

- 

1433 

11-7 

1.0 

135, 151 143 

WPhirA 

DMSO  (-59) 

- 

37.0 

20 

0.9 

37. 35. 39 

Key  tc  Positive  Controls 

CAN  ilC*.  SPj  C-Ammoandiracene  '.'S'.  5?i 

DM50  (+59)  Dimethyl  Sulfoxide -59 


Key  to  Plate  Postfix  Codes 

X  Xonul  background  lava 

H  Ttiim-i.  lam 
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Table  G-1  (continued).  Amyris  plate  counts 


Stair  Xje»  G343-10  (Amyrit)  Study  Code:  G343-10  (Amytis) 

Expert  r-sn'  2nd  Mtttaxsaitry  G343-10  (Amyris  POSFp<530)  DitsPljteA  412010 

Aj  ay  Ctmdrttca;  Plats  mccrpciatsca  assay  Dats  Ccuatad  *1 2010  to  4  9  2010 

Without  metabolic  activation 


Strain 

Cctrponnd 

Deis  Isvst 
psr  plats 

Mum 

rsvsrtmr. 

pUf'M 

Standard 

Detmoan 

Katie 
rsitsd  1 

solvent 

Individual  rsvsrtant 
colony  ectati 

TA1535 

Aayris  (POSF5630) 

0.0013  ul 

13.3 

10 

0.9 

20. 16. 10 

0  0C25  ul 

11 0 

12 

Ol 

16.7. 16 

0.003  ul 

1X7 

23 

O.H 

16. 11. 14 

0.01  )tl 

11.0 

X6 

07 

12N.14N.7N 

0.02  pi 

AO 

1.7 

OJ 

10H.7H.7H 

0.039  ul 

10.7 

13 

0.6 

11H.13K.SH 

0.078  ul 

7.7 

IJ 

OJ 

9H.6E.8H 

DMSO 

107 

11 

19. 15. 16 

Untreated  Control 

1X4 

4.0 

14.10. 20.11.12 

TA1537 

Aani  (POSF5630) 

0.0013  ul 

11.0 

10 

01 

8. 11. 14 

0.0027  ul 

11.7 

4L0 

Ol 

8.11.16 

0.003  ul 

107 

u 

(47 

11 10. 10 

0.01  |il 

7_l 

it 

OJ 

3.8.9 

0.02  pi 

7.0 

2.6 

OJ 

6N.3N.  ION 

0.039  ul 

07 

13 

OJ 

4H.9H.7K 

0.078  |U 

AJ 

U 

0.3 

3H.5H.5H 

DUSO 

14. 3 

0.6 

14. 14. 13 

VntTMted  Control 

110 

13 

13.10.11.10.14 

TA98 

Amyn:  (POSF5630) 

0.0013  ul 

26.0 

7.0 

l.l 

19. 26. 33 

0.0023  ul 

22 J 

40 

1.0 

IS.  26. 23 

0.003  ul 

too 

16 

0.7 

13.11.22 

0.01  111 

2XJ 

13 

u 

22N.26N.22N 

0.02  |il 

MO 

13 

Ol 

20  a  20  K,  14  H 

0.039  ul 

20  J 

10 

0.9 

23  a  21 H.  13  H 

0.078  ul 

120 

10 

OJ 

nai6a9H 

DMSO 

2X3 

IJ 

2123.23 

Untreated  Control 

24 16 

19 

13.23. 29.27.29 

TA100 

Amyn:  (POSF5630) 

0  0013  ul 

1300 

1X9 

1.2 

132. 173.  130 

0.0023  ul 

13X3 

11.7 

l.l 

142. 164.  160 

0.003  ul 

139.0 

U7 

1.0 

136, 130. 131 

0.01  ul 

1410 

no 

1.0 

134. 141 130 

0.02  ul 

J007 

102 

0.7 

89 N.  103 N.  108  N 

0.039  ul 

96.0 

107 

0.7 

111  a  73  a  102  H 

0.078  ul 

36.0 

9i2 

0.6 

9«a90a7SH 

DMSO 

1307 

203 

120. 123. 167 

Uorre  lied  Control 

1220 

1X7 

133. 126. 109. 134. 106 

WP2»ttA 

Amyn:  (POSF5630) 

0.078  ul 

203 

42 

1.2 

23.33.27 

0  1 56  ul 

32-3 

u 

1.4 

33.33.31 

0313  ul 

24.7 

IJ 

1.0 

23. 26. 23 

MB 

203 

XI 

1.1 

27.29. 23 

1.25  ul 

213 

13 

0.9 

2120.23 

2.3  ul 

24-3 

11 

1.0 

22N.23N.  26  N 

5*1 

210 

44 

0.9 

27a  i9a  20  a 

DMSO 

2X7 

71 

30. 26. 13 

Untreated  Control 

39.6 

73 

33.49.44.30.42 

Kay  to  Kits  Postfix  Codes 

X  Normal  batkfrctmi  lavra 
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Table  G-1  (continued).  Amyris  plate  counts 


Study  Xaise  G343-10  (Amyns)  Study  Cod*:  G343-10  (Amyiis) 

Eipw—t  2nd  McTMtmarr  G343-1C  (AlMYTls  PO  SF 5630)  Hand;  +  -‘2010 

Assay  Candstica; .  Plats  lacctpctacca  asay  Date  Counted  4- S. 2010  to  4  9  2010 

With  metabolic  activation  (10HS-9) 


Strias 

Compound 

Dcse  level 
per  plate 

Mmd 

rgvaraar. 
p«r  plim 

Standard 

Deration 

Katie 

seated 

solvent 

Indnidual  rerertant 
colony  counts 

TA1535 

Amyrr  (POSF5630) 

0.0013  pi 

11.0 

14 

0.6 

12. 14.7 

0.0023  pi 

127 

23 

0.7 

14. 10. 14 

0.003  pi 

IU 

U 

0.6 

10. 12. 12 

0.01  pi 

120 

20 

0.7 

11.13.10 

0.02  pi 

IU 

IX 

0.0 

11 X.  13  N.  10N 

0.039  pi 

11.0 

1.0 

0.0 

11 H.  12  K.  10  H 

O.OTSpl 

9.0 

1.0 

0-3 

9  H.  10  H.  S  H 

DMSO 

It  J 

3 LA 

20.21. 14 

TA1537 

Amyn:  (POSF5630) 

0.0013  ul 

9.0 

20 

0.0 

12. 10.  3 

0.0023  pi 

03 

U 

0.7 

8. 10. 7 

0.003  pi 

9.0 

2-6 

OO 

10. 6. 11 

0.01  pi 

IU 

23 

1.0 

10. 10. 14 

0.02  pi 

IXJ 

U 

l.l 

14  X.  14  N,  12  X 

0.039  pi 

H3 

4.7 

0.7 

3  X  12  H.  10  H 

O.OTSpl 

tj 

33 

0.7 

5H.1H.12H 

DMSO 

11.7 

0.6 

12. 11, 12 

TAJ! 

Amyri:  (POSF5630) 

0.0013  pi 

24.7 

23 

0.0 

22. 26. 26 

0.0023  pi 

J27 

21 

l.l 

3136. 30 

0.003  pi 

323 

03 

l.l 

33.23.42 

0.01  pi 

2tO 

20 

0.9 

30.29.23 

0.02  pi 

Mi 

23 

l.l 

31X.3SN.34X 

0.039  pi 

2X3 

33 

O.H 

20H.25H.31  H 

O.OTSpl 

303 

20 

1.0 

32H.33H.  26  H 

DVIIO 

31.0 

22 

34.25.34 

TA160 

Amyri:  (POSF5630) 

0.0013  pi 

I2U 

27 

03 

115. 123. 126 

0.0023  pi 

II7J 

121 

03 

131. 103. 116 

0.003  pi 

nor 

29 

03 

115. 104,113 

0.01  pi 

1220 

07 

03 

117, 131 117 

0.02  pi 

1307 

73 

0.9 

141. 12S.  141 

0.039  pi 

1323 

21 

0.9 

131 N.  134 X.  133 X 

O.OTSpl 

107.0 

20 

0.7 

101  H.  10!  H.  112 H 

DM  SO 

147.0 

02 

13$,  134. 149 

WP’sttA 

Amyri:  (POSF5630) 

O.OTSpl 

39.7 

11.0 

1.0 

46.46, 27 

0.136  pi 

420 

OO 

l.l 

414142 

0.313  pi 

31.7 

11.2 

03 

29,44, 22 

0.623  pi 

300 

33 

0.9 

31.40. 30 

1.23  pi 

303 

33 

03 

30, 34. 27 

2.3  pi 

3U 

Ol 

03 

31.26. 30 

3  pl 

207 

23 

03 

22X.22N.  18X 

DMSO 

307 

OO 

3142.43 

Key  to  Plate  Pa;t£x  Codes 

S'  Nonna!  backp'cuad  Isn 
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Table  G-2.  R-8  plate  counts 


Study  Nanas  G343-10  (R-8) 

Expsnnasnr  Cad  Mutacemcry  G343-IC  (R-S  POSF5469) 

Assay  Conditions  Plats  tnocrpciaCca  assay 

Without  metabolic  activation 

Study  Code:  G343-10  (R-S) 

Date  Plated;  +'22010 

Date  Counted  -42010  »49  2010 

Strain  Compound 

Doss  level 

Mean 

Standard 

Ratio 

Individual  r»  variant 

set  plats 

rs».firaars 

Detract  an 

esaasd 

colons'  counts 

per  pj® 

solvent 

TA1535  R4  (POSF5469) 

0.156  pal 

1X3 

XI 

1.0 

15.  12.  22 

0.313  pi 

IXJ 

XI 

0.9 

It.  12. 16 

0.623  pi 

1X7 

XI 

1.1 

10.20. 26 

1.23  pi 

IXO 

1.0 

0.9 

13.14.16 

2.3  |U 

uo 

xo 

O.S 

14. 16. 12 

3  pl 

1X7 

X9 

IX 

ISN.23N.  18N 

DUSO 

1X7 

XI 

19.15. 16 

Untreated  C  ontrol 

1X4 

xo 

14.10. 20.11.12 

TA1537  R4  (POSF5469) 

0.136  pi 

1X3 

xo 

0.9 

13. 16.  t 

0.3 13  pi 

IXO 

XO 

0.0 

15.10.11 

0.623  pi 

IXO 

1.0 

O.S 

11.13. 12 

1.25  pi 

IXO 

XX 

xi 

14. 19. 13 

2.3  pi 

IXO 

X6 

xo 

11. 16.  IS 

5pl 

17.0 

1.7 

1.3 

15N.18N.18N 

DUSO 

I4J 

0.6 

14. 14. 15 

Untreated  Cos  erst 

IXO 

X3 

13.10.11. 10.14 

TA98  R4  (POSF5469) 

0.136  pi 

31.0 

XO 

0.9 

22.15. 26 

0.313  pi 

30.0 

XX 

1-3 

29. 34, 27 

0.623  pi 

3X3 

X3 

l.l 

■>0 

1.25  pi 

31.0 

xx 

0.9 

18.25.20 

2.3  pi 

3X0 

xo 

1.0 

23. 26. 20 

3pl 

3X7 

9.1 

XI 

23N.37N.20N 

DUSO 

3X3 

IJ 

22.23.25 

Untreated  C  oner  cl 

3X6 

X9 

15.23. 29.27.29 

TAltO  R4  (POSF5469) 

01 56  pi 

1140 

XX 

O.S 

108.119.115 

0Jl3ul 

10X7 

IX 1 

O.S 

96. 124. 100 

0.625  pi 

107.0 

XX 

O.S 

104. 113. 104 

1.23  pi 

IIOO 

7_J 

O.S 

111.  102. 117 

2.5  pi 

113  3 

1X4 

O.S 

93. 131. 120 

3pl 

97.0 

IXX 

0.7 

S9N.87N.  115N 

DUSO 

13X7 

3X3 

120, 123. 167 

Untreated  Centre! 

13X0 

1X7 

135. 126,  109. 134. 106 

WPCsttA  R4  (POSF5469) 

0.156  pi 

3XO 

XJ 

xo 

22. 20, 30 

0.313  pi 

3X0 

XX 

1.4 

31. 30,35 

0.623  ul 

3X3 

X7 

XI 

22. 34, 23 

1.23  pi 

3X3 

X7 

1.4 

38.35. 27 

2.5  pi 

31-3 

7.1 

0.9 

29.20.15 

Spl 

240 

6l9 

XO 

32N.20N.20N 

DUSO 

3X7 

74 

30.26.15 

Untreated  Centre! 

39.6 

7.9 

33.49.44.30.42 

Kay  to  P'-sre  Potent  Cades 
V  Narnsil  background  iirra 


78 


Distribution  A:  Approved  for  public  release;  distribution  unlimited.  PA  pending  approval. 


Table  G-2  (continued).  R-8  plate  counts 


Study  Mams  G343-10  (R-S) 

rapsnasnr  2nd  M'-tarsaicry  G343-10  (R-8  POSFf-169) 
As  av  C  audits  cos :  Plats  atcrpcacca  nay 


Snidv  Cods  C-343-10  (R-8) 

DnPlatsi  42-2010 

Oats  Ccuntsd:  4  8-2010  to  4P-2010 


With  metabolic  activation  (10HS-9) 


Strain 

Compound 

Dots  lsvsl 
psr  plats 

Mud 

mcrta an 
parpLa® 

Standard 

Dsviaoan 

Ratio 

trsatsd 

tobrsnt 

Individual  tsvsrtant 
colons'  ccuac; 

TA1535 

R-S  (POSF5469) 

0.136  ul 

19 J 

7J 

l.l 

27. 19. 12 

U13pl 

1X7 

33 

0.9 

16.12.19 

o  s:r |d 

19 3 

XI 

l.l 

22.16. 20 

123  pi 

12.0 

Xt 

0.7 

11.7.18 

2.3  pi 

113 

23 

0.7 

i3.mil 

3 1*1 

16.  7 

03 

1.0 

12N.19N.  25  N 

DM50 

I6.J 

33 

20.21. 14 

TA15J7 

R-S  (POSFS469) 

0.136  ul 

10.0 

XO 

1.4 

14.18.16 

3.313  pi 

10.0 

10 

1.4 

13. 19. 16 

3  03  pi 

14  J 

XI 

13 

13.12. 16 

123  pi 

10.0 

16 

0.9 

7.11.12 

2.3  |tl 

12.7 

XI 

l.l 

10. 12. 16 

3  pl 

107 

XI 

13 

18M.14N.12N 

DMSO 

it. 7 

06 

12.11.12 

TA9S 

R-S  (POSF5469) 

0.136  ul 

J  1.0 

4  0 

1.0 

33.27.31 

0.313  ul 

JXO 

16 

l.l 

40. 29, 36 

0.623  ul 

29 3 

73 

0.9 

38.23.23 

1  23  .1 

29.7 

07 

1.0 

22.33. 34 

2.3  |il 

37.0 

1.0 

13 

36.38,  37 

5,il 

3X7 

13 

l.l 

34N.32N.32N 

DMSO 

31.0 

33 

34.23.  34 

TA100 

R-S  (POSF5469) 

0.136  ul 

137.0 

9.6 

l.l 

161. 164.  146 

0.313  pi 

132-3 

73 

1.0 

160. 145. 152 

0.623  ul 

1*4} 

2*3 

1.0 

119. 146.  168 

123  |tl 

/J/J 

too 

0.9 

132, 141, 121 

22  |il 

129.7 

1X3 

0.9 

130. 142. 117 

3  pl 

1300 

206 

0.9 

119N.117N.  134N 

DMSO 

1*7.0 

63 

138. 154. 149 

WPIsttA 

R-S  (POSF5469) 

0.136  pi 

J/J 

23 

0.6 

31. 29.  34 

0.313  pi 

3*0 

XO 

0.9 

34.31,37 

0.623  pi 

3X0 

7.9 

0.6 

23.33. 38 

123  pi 

3X7 

7.1 

0.9 

37.42. 28 

22  pi 

J/J 

7.6 

0.6 

33. 23. 38 

3  pl 

303 

9.0 

0.9 

43N.27N.  37  N 

DMSO 

397 

OM 

32.42,43 

Ksv  to  Plats  Postfix  Codss 
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Table  G-3.  R-8  from  algae  plate  counts 


Study  Xatae  G343-10  (X.-S  142*  i  Study  Code:  G343-10  (R-S  alne: 

rxperuuanr  2ndMsstaj«cnicry  G343-1C  (R-8  from  algae  POSF5804)  Date  Plated  422010 

Assay  Condracas  Pius  sncctpctaCcn  as  say  Date  C coated  »  S- '  01 0  to  4'92010 

Without  metabolic  activation 


Straus 

Cccpo  und 

Does  level 

Mem 

Standard 

Rape 

Individual  revertant 

per  plate 

rsvfirann 

Demo  an 

ceased 

colcse  ccuats 

per  plate 

solvent 

TA1535 

R-S  from  sinf 
(POSF5804) 

0  1 56  ul 

147 

U 

0.9 

16. 14. 14 

0.313  ul 

IXO 

<u 

0.9 

11.1222 

0.623  ul 

11.7 

7.6 

0.7 

10.3.20 

1.23 

1X7 

XO 

O.H 

12 18.  S 

2.3  |ll 

H.0 

00 

l»_J 

8.8.8 

3  H 

9.7 

4Li 

0.6 

10PX3PX14PN 

DM  SO 

16.7 

XI 

19. 15. 16 

Untreated  Control 

1X4 

4.0 

14.10, 20.1212 

TA153? 

R-S  from  stpf 
(POSF58W) 

0.136  pi 

IXO 

XO 

0.6 

14. 12  10 

0.313  ul 

IX  7 

XI 

1.0 

IS.  13. 8 

0.623  pi 

IXO 

44 

O.H 

14.15,7 

125  pi 

10.7 

1.2 

0.7 

10. 10. 12 

25  pi 

4.7 

XI 

O.X 

4.3.7 

3  pl 

7J 

XX 

0.3 

10PX5PX7PN 

DMSO 

14 J 

06 

14.14.15 

I'utreited  Control 

IXO 

XX 

15.10,11. 10. 14 

TAPS 

R-S  from  al*ae 
(POSF580.il 

0.1 56  pi 

2U 

XI 

0.9 

22 19. 23 

0313  pl 

22J 

X » 

1.0 

29. 19. 19 

0.623  pi 

247 

9.0 

l.l 

19. 20. 33 

123  pi 

13  J 

XI 

0.7 

16.18.12 

2.3  pl 

ixx 

06 

O.H 

18.19. 18 

3pl 

2X0 

61 

0.9 

15PX25PX26PN 

DMSO 

2XJ 

u 

2223.25 

Cntreated  Centre! 

246 

X9 

13.23, 29. 27.29 

TA100 

R-S  from  aljae 
(POSF5804) 

0.136  pl 

IIIO 

9.0 

O.H 

120.  111.  102 

0313  pl 

106.7 

XX 

O.H 

111.106. 109 

0.623  pl 

IIOO 

161 

O.H 

103.97. 128 

125  pl 

IOXJ 

IXO 

O.H 

104.90. 116 

23  pl 

9X7 

7.4 

0.7 

93. 90.104 

5pl 

99.0 

1.7 

0.7 

9SPXSSPXI01PN 

DMSO 

IS67 

26J 

120. 123. 167 

Untreated  Centre! 

I2XO 

1X7 

133. 126. 109. 134, 1C6 

WPlsrrA 

R-S  from  aijie 
(POSF5S04) 

0.156  pl 

SX7 

OH 

1.4 

38.35.23 

0313  pl 

21X 

XX 

0.9 

19. 22  26 

0.625  pi 

26. J 

XI 

IJ 

26. 29. 30 

125  pl 

260 

X6 

l.l 

23. 30. 23 

2.3  pl 

JI.7 

61 

I.J 

23.33.37 

Jpl 

29.0 

7J2 

IJ 

37PX27PX23PN 

DMSO 

2X7 

7JX 

30.26,15 

Untreated  Centre! 

J9.6 

7J> 

33.49,44.30.42 

Key  to  Plus  Peseta  Codes 
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Table  G-3  (continued).  R-8  from  algae  plate  counts 


Study  Naas  G343-10  (R-8  iku)  Study  Cods:  G343-10  (R-S  alp*': 

Snpsrir-isnr:  2nd  Mstasamrry  G343-IC  (R-8  from  algae  POSF5804)  DatsPlatsd:  +  .  2010 

Asuy  Candrueus :  Plats  :n:crpcracca  asuy  Dus  Countsd:  +8-2010  to  +'9  2010 

With  metabolic  activation  (10WS-9) 


Strain 

Compound 

Doss  lsvsl 

Mean 

Standard 

Ride 

Individual  rsvsrtant 

par  plats 

zv.grmrr. 

Dsr.ua  on 

csitsd  / 

eolenv  counts 

par  pjs 

solvent 

TA15J5 

R-S  tram  nljit 
(POSF5S04) 

0.136  ul 

1X7 

1J 

fl.7 

15.12. 14 

0.313  ul 

11.7 

JL3 

0.6 

12. 13. 8 

0.623  ul 

IXO 

1.7 

07 

14.11.14 

123  |il 

10.0 

XO 

OX 

16.5.9 

2.3  |il 

1X7 

IJ 

0.? 

12. 14, 15 

no 

1.7 

07 

14PN.UPN.  11PN 

DUSO 

10 J 

JO 

20. 21. 14 

TA153? 

R-S  tram  aljie 
(POSF5804) 

0.136  ul 

IOJ 

X7 

0.9 

12.  3. 14 

0.313  |il 

10 J 

XJ 

1.4 

13.19.13 

0.623  |d 

10.0 

1.0 

1.4 

13.16.17 

123  |il 

1X0 

4.4 

IJ 

12.11.19 

2.3  |il 

1X7 

u 

1.1 

12.12,14 

3  pl 

IXO 

1.7 

IJ 

15PN.13PN.  12  PN 

DUSO 

11-7 

OO 

12.11,12 

TAM 

R-S  from  aijie 
(POSF5S04) 

0.136  ul 

29.7 

IJ 

1.0 

29.29.31 

0.313  id 

20J 

xx 

0.8 

25. 23.31 

0.623  ul 

JO  0 

4.6 

1.0 

29.26.35 

123  |il 

3X7 

XX 

l.l 

34. 38. 29 

2.3  |il 

20.7 

XX 

0.9 

22. 27. 31 

3pl 

JIJ 

OJ 

1.0 

34PN.22PN.38PN 

DMSO 

31.0 

XX 

34. 23. 34 

TAK‘0 

R-S  from  *l«»e 

(POSF58M) 

0.136  id 

120.0 

7J 

0.9 

124. 120. 134 

0.313  ul 

130.7 

9J 

0.9 

143. 128. 143 

0.623  ul 

I3XJ 

309 

0.9 

104. 161. 141 

123  |il 

127.3 

109 

0.9 

142. 134. 106 

2.3  |d 

14X7 

11.1 

IM 

136, 134, 147 

5  |il 

119.0 

7J 

0.0 

126PN.  120PN.  111PN 

DK1SO 

147.0 

OX 

13*.  154. 149 

WPIuttA 

R-S  from  iljit 
(POSF5804) 

0.136  ul 

JOJ 

XJ 

1.0 

37.37,41 

0.313  |d 

JOJ 

4.0 

O.H 

31.34, 26 

0.623  |d 

307 

jj 

1.0 

41.40.35 

123  |il 

3X0 

OO 

0.9 

26.42.34 

2.3  |U 

JOJ 

9.9 

1.0 

27.45.43 

3  pl 

JOJ 

XX 

1.0 

44PN.35PN.39PN 

DK1SO 

39.7 

6Jt 

32.42.43 

Key  to  Plats  Po  stria  Cods: 
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Table  G-4.  S-8  plate  counts 


Study  N'lrj  G343-20  (S-8) 

Zxpsmaaar  Cnd  Mzaramrrv  (S-S  POSF4734) 

Array  C  ondrrica; :  Plus  rnrerpoiatxn  is.tr 

Without  metabolic  activation 

Study  Code:  G343-10  (S-S) 

Dare  Plated:  43  2010 

Dare  Cellared.  3  23  2010  to 4*2010 

Strain  Cctuyonnd 

Dcre  level 
per  plate 

Mud 

IWIltll 
p*r  pj® 

Standard 
Dor.  tan  an 

Katie 

treated 

rolvem 

Individual  remnant 
eolesy  reran 

TA15J5  S-S  (POSF4'34) 

0.136  pi 

1X7 

XI 

1.7 

IS.  14.15 

0.313  ul 

16.7 

7.4 

1.0 

25.14.11 

0.623  pi 

1X7 

42 

1.4 

16.  S.  14 

1.23  pi 

13  3 

X3 

1.6 

14.  IS.  14 

2.3  pi 

U7 

23 

1.6 

16.12  16 

5pl 

140 

13 

13 

16  X.  10N.  16  X 

DUSO 

9.3 

XX 

7. 12. 9 

Untreated  Control 

a.6 

X7 

7.12.9.10.3 

TA15J7  S-S  (POSF4734) 

0.136  pi 

16.0 

X  0 

U 

19. 16. 13 

0.313  pi 

12J 

X 3 

0.9 

127.18 

0.623  pi 

9.0 

1.7 

0.6 

10.7. 10 

1.23  pi 

IX J 

13 

0.9 

11. 1214 

2.3  pi 

IXO 

X6 

1.0 

1116.11 

5  pi 

100 

2.6 

67 

7X.12N.11X 

DMSO 

I* J 

66 

14, 14, 13 

Untreated  Control 

1X0 

23 

13.10.11. 10.14 

TAPS  S-S  (POSF4734) 

0136  pi 

2X0 

4.6 

1.1 

26. 20. 29 

0.313  pi 

20J 

43 

0.9 

16. 20. 25 

0.623  pi 

167 

33 

0.0 

19.13.22 

125  pi 

2X3 

X7 

1.1 

19.27. 30 

2.3  pi 

30  0 

13 

0.9 

223216 

5pl 

21.0 

X6 

0.9 

25X.20X.  1SX 

DMSO 

233 

13 

22  23. 25 

Untreated  Control 

24.6 

X9 

13.23, 29.27.29 

TA1M  S-S  (POSF4‘,34) 

0.156  pi 

1160 

160 

0.0 

91116. 134 

0313  pi 

12X0 

163 

0.9 

106. 135.  134 

0.623  pi 

1247 

1X0 

0.9 

124. 112  13S 

133  pi 

121-3 

17.3 

0.9 

136. 126. 102 

2.3  pi 

117.0 

160 

0.9 

111.  104. 136 

5pl 

960 

11.6 

67 

S5X.  108  X.  101  X 

DMSO 

1367 

263 

120, 123. 167 

Untreated  Control 

12X0 

1X7 

133. 126.  109. 134, 106 

WPlnrrA  S-S  (POSF4734) 

0.136  pi 

27.7 

7A 

U 

33.31.19 

0313  pi 

267 

X7 

1.1 

33. 22  23 

0.623  pi 

367 

43 

1.3 

26.31.35 

135  pi 

3X3 

42 

1.4 

29.31.37 

2.3  pi 

263 

11.0 

l.l 

19.20,40 

5  pl 

343 

XI 

13 

37X.35N.31X 

DMSO 

2X7 

7J 

30. 26.15 

Untreated  C«ntrol 

39.6 

7J> 

33.49,44.30.42 

Key  to  Plus  Portia  Coder 
X  Noes*]  background  1m 
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Table  G-4  (continued).  S-8  plate  counts 


Study  Nam#:  G343-10  (S-S)  Study  Cod#:  G343-10  (S-«) 

rTygnirjgnr  2nd  M-»;nriy  (S-8  POSF4734)  Dk»  Platnd:  +'22010 

Aa ay  Condiucoi  Plat*  taccrpoiataca  asiar  Oat#  Counted.  3  25  2010  to  49  2010 

With  metabohc  activation  (10®oS-9) 


Strain 

Compound 

Dow  lovsl 
p«r  plats 

Mfrai 

revflmair. 
per  plus 

Standard 

Dv/uDon 

Katie 

esated/ 

eolvsnt 

Individual  rsvartant 
colony  count; 

TA1535 

S4  (POSF4734) 

0.156  ul 

130 

40 

l.l 

15.11,19 

0.313  ul 

117 

30 

0.9 

8.  IS.  12 

0.625  ul 

11.7 

19 

0.9 

15.10,10 

125  til 

13.0 

01 

1.1 

12.11,22 

2.3  pi 

133 

u 

13 

12. 14. 14 

3  pl 

103 

12 

0.8 

8N.14N.9N 

DK1SO 

117 

13 

10. 14. 17 

TA1537 

S-8  (POSF4734) 

0.156  ul 

iu 

11 

1.0 

12. 14.  8 

0.313  ul 

111 

4.2 

l.l 

10. 12  18 

:  623 

117 

11 

l.l 

15.12.11 

1.25  |al 

14.0 

10 

13 

16. 14, 12 

2.3  pi 

1S.J 

13 

l.l 

14. 14, 12 

5  1*1 

103 

46 

1.4 

11N.19N.  19N 

DMSO 

n.7 

06 

12.1112 

TA98 

S-S  (POSF4734) 

0.136  ul 

34.0 

40 

l.l 

30. 34.  38 

0.313  ul 

37.0 

40 

13 

41.33.37 

0.623  ul 

313 

7.6 

13 

31.45. 33 

123  |il 

36.0 

tot 

13 

23.38,43 

2  5  pJ 

JiJ 

40 

l.l 

31.38.31 

5  1*1 

40.0 

10 

13 

3SN.42N.40N 

DMSO 

31.0 

32 

34. 25.  34 

TA100 

S-8  (POSF4734) 

0.156  ul 

1403 

7.1 

13 

147. 156. 142 

0-313  Ml 

1603 

ton 

l.l 

175, 164. 142 

0.623  ul 

1333 

dV 

l.l 

162. 150. 134 

123  »al 

1313 

93 

1.0 

146. 150. 164 

2.3  |al 

1307 

216 

0.9 

115.160. 141 

5  pl 

144  J 

11 

1.0 

145 N.  146 N.  142 N 

DMSO 

147.0 

02 

13S.  154. 149 

WP’uttA 

S4  (POSF4734) 

0.156  ul 

3AJ 

9.6 

0.9 

43.38. 26 

0.313  ul 

39.0 

03 

1.0 

31.48.38 

0.625  ul 

313 

108 

0.8 

40. 20. 37 

123  |#1 

313 

40 

0.8 

3S.31.31 

2.3  (at 

303 

30 

0.8 

27.27.37 

V 

330 

02 

0.9 

42N.33N.30N 

DMSO 

39.7 

OO 

32.42,45 

Esy  to  Plats  Postia  Cod#; 

N  Normal  background  iatra 
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Table  G-5.  Swedish  Biofuel  plate  counts 


Study  Xaias:  G343-10  (SwnditlL)  Study  Cods:  C- 3-3-1 C  (Swdai) 

Ssperinssnr  2nd Murar  agiiry  G343-1C  (Swedish  Biofuel  POSF54S8)  DitsPlund:  +'22010 

Aiuy  Candtuctu  Plus  larctpciatxn  uur  D*»  Caunisd:  +  S2010  to  +'9  2010 

Without  metabolic  activation 


Stmn 

Cctseound 

Deis  leval 

Mean 

Standard 

Rauc 

Individual  rsvsrtant 

psr  plats 

zw.vzmv. 

Dsr.rjcon 

esusd  / 

coleav  reuse; 

narnla* 

tokunt 

TA1535 

Swrduk  Bwfnrl 
(POSF566S) 

0136  pi 

iJ-J 

4.0 

0.9 

19.16.11 

0.313  pi 

211 

4.6 

01 

16. 8. 16 

0.623  pi 

1X3 

12 

2.2 

19.21.13 

123  pi 

/A? 

12 

1.2 

IS.  22. 16 

2.3  pi 

231 

12 

01 

9X.19N.12N 

3  pl 

221 

12 

07 

12H.1+H.SH 

DMSO 

16.7 

12 

19.13.16 

Uitmted  Control 

114 

- 

14.10. 20.11.12 

TA1537 

Swrdiik  Btofnrl 
(POSF566!) 

0.156  pi 

/a? 

47 

07 

7. 16. 9 

0.313  ul 

7.0 

16 

0.3 

11.6.4 

0.623  pi 

I0J 

12 

07 

12.11.8 

125  pi 

9.7 

13 

07 

12. 7. 10 

22  pi 

9J 

12 

07 

7X.10N,  11 N 

3  pl 

7.0 

16 

02 

10H.5H.6K 

DMSO 

143 

a.6 

14. 14. 13 

Untrturd  Control 

HO 

21 

13.10.11. 10.14 

TA98 

SntdLk  Btefnrl 
(POSF5668) 

0.156  pi 

243 

60 

1.0 

30.18.23 

0.313  ul 

2X3 

12 

2.2 

23. 27. 26 

0.623  ul 

217 

61 

1.0 

16.29.23 

125  pi 

210 

7J9 

0.9 

19.31.16 

2.3  pi 

211 

4.0 

1.0 

27N.20N.20N 

3  pl 

117 

IX 

0.3 

17H.10K.  11  H 

DMSO 

2X3 

21 

22.23.23 

Cntroilrd  Control 

24  6 

19 

15. 23. 29. 27. 29 

TA1M 

Swrdiik  Btofnrl 
(POSF5668) 

0.156  pi 

IU7 

217 

01 

127. 97. 120 

0.313  pl 

109.0 

91 

01 

106. 120. 101 

0.623  ul 

1210 

29.7 

0.9 

143. 104. 119 

125  pl 

1347 

240 

2.2 

141. 169. 134 

2.3  pl 

IJ9.0 

263 

t.O 

123X.156N.  13SX 

3  pl 

127.0 

4.6 

01 

113  H.  116  a  122  H 

DMSO 

2367 

263 

120. 123. 167 

Uatrrntrd  Control 

2210 

217 

133.126. 109.134.106 

WP2*ttA 

Swrdiik  Btofnrl 
(POSF5668) 

0.136  pl 

27.7 

12 

21 

31.27,25 

0.313  pl 

2X0 

7.9 

2.2 

19. 34. 22 

0.625  pl 

210 

7.9 

2.2 

31. 19. 34 

123  pi 

2X3 

17 

11 

22.30. 33 

22  pl 

271 

12 

11 

23X.31N,  26  N 

3  pl 

243 

17 

2.0 

29a  26  a  is  a 

DMSO 

217 

71 

30.26.13 

L'ntrrntrd  Control 

39.6 

7.9 

33.49.44.30.42 

Ksy  to  Plus  Poitfat  C-odet 
N  Normal  btcksrconi  latrs 

H  TVittti-ib  lattH 
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Table  G-5  (continued).  Swedish  Biofuel  plate  counts 


Study  Kama-:  GJ41-20  (SmdithJ  Siuly  Cods:  0343-10  (Emdiu) 

ziparicnai:  2Ed31,:ia;Hu:ir:&343-lG{5,we'di'i]]:  ElC-fUcL  FOSFS6SSJ  'DitaJHifad:  4  2  20  jJ 

.A&iajF  Candiaciu  Pj-«  asczpcabca  »iav  Dm  CcukmL'  -  S-  ID]  D  »  4  ?  2010 

With  metabolic  activation  (10%S-9) 


Stniu 

Cc  expound 

Dew  UvhI 

Vnn 

Standard 

Side 

Individual  csvenan: 

papists 

VWBttBll 

DptiitiLm 

CBlxd 

calcziy  bcvnHS 

ZMiPJIia 

Lbil'.unj 

TA35J? 

|POSFo6«;i 

3.]  It  ul 

9.0 

±6 

AS 

10,12.3 

D.3L3uI 

JJt.tr 

4.0 

AS 

10, 15, 1 S 

D.625  -ul 

9.7 

u 

0J 

11,  J, ID 

125  pd 

JG7 

3.1 

0.6 

10.  S,  14 

1 

in 

r  i 

S3.? 

±1 

A? 

13N.  31K,  1524 

5^1 

a.? 

u 

0.  3 

SH  :K  IDE 

HUSO 

JO 

JLf 

20.21,14 

TAJ5J7 

j-pri'fiii.  Birfiel 
(POSF5fil5Sj 

0.13S|iI 

Si U 

1 1 

0.9 

r— t 

tod 

D.3L3  ul 

SA? 

4.  ft 

0.9 

16.  S.  S 

D.625  ul 

SA? 

AJ 

AH 

10,  S.  14 

125  [it 

10.3 

O 

0.9 

1224, 5DN,  924 

2.5  pi 

7J 

o 

0.6 

6H.“H.  SE 

5pJ 

JL1 

u 

0.1 

5  H  ’  H.  2E 

DMBO 

si.? 

lift 

12.51.12 

TASS 

Ssbrfiik  El  :+!(■] 
(PQSF566Si 

fl.l56jil 

JO 

j.tr 

j.o 

3  J,  12,  27 

3.5 13  ul 

Jlf 

3J 

i.i 

27.35,  37 

3.62 5  ul 

Jl? 

o 

u 

33.34,  32 

125  [it 

ji? 

iff 

1.2 

32.2B,  33 

2.5  pi 

Jaii- 

4.4 

0.9 

3  0  24,31k,  2324 

JpJ 

17.0 

7.0 

0.9 

2TH.  2DE,  34  H 

DM  PC 

Ji.O 

SJ 

34.25,34 

TA50D 

(PQ£F566S;i 

D. 156  ill 

S4(L? 

24.  1 

1.0 

L44, 172, 124 

D.5L3  ul 

JJO 

4.2 

0,9 

132, 133,  130 

3.525  ui 

J2itf 

sm 

o.s 

113, 120.  134 

125  [it 

S2tL 1 

».o 

A9 

133, 125, 116 

2.5  pJ 

Jj-ttr 

A? 

0.9 

14SN.  13  3  24,  L33  24 

5pJ 

12u.lT 

4.4 

0.9 

129  H,  12]  23.  12SH 

DMiO 

S47.0 

Ai 

lii.  154.  L49 

TlTlnrA 

'  ■prf'iiii  ELb+ii . 

iFOSFfSM) 

3.154  ul 

Ji? 

A? 

0.9 

37,25,42 

D.3L3  ail 

3LB 

Jj 

0.A 

29,35,  2S 

3.625  ut 

j2.t? 

3.2 

0.9 

40,31,40 

125  [it 

J4? 

O 

0.9 

3’. IS,  31 

2JpJ 

JJL0 

Aft 

O.S 

27  N,  34  N,  3B24 

5,l1 

26-3 

4. j 

0.7 

2211  31E.  25  23 

HUSO 

it? 

GJt 

32,42,45 

Kr-'  bo  PI:".  Cads; 

N  Notunzl  tjiclsavcuiid  litizi 
H  *ii . .  laura 
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LIST  OF  ABBREVIATIONS 


CofA 

Certificate  of  Analysis 

DMSO 

dimethyl  sulfoxide 

EPA 

Environmental  Protection  Agency 

FT 

Fischer  Tropsch 

GLP 

Good  Laboratory  Practice 

MA 

metabolic  activation 

NCIMB 

National  Collection  of  Industrial  and  Marine  Bacteria 

OPPTS 

Office  of  Prevention,  Pesticides  and  Toxic  Substances 

UV 

ultraviolet 
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